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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 1

1. INTRODUCTION

The Schwartzwalder Mine is an underground uranium mine located in Jefferson County near Golden
Colorado, in the steep canyon of Ralston Creek (Figure 1). The mine was operated by Cotter Corporation
(Cotter) from 1966 until May 2000, when mining operations ceased, dewatering pumps were shut off, and
the mine was allowed to flood.

Significant quantities of hydrologic and hydrogeologic data were collected prior to mine shutdown and in
the seven years that the mine has been refilling. Monitoring wells and surface water stations onsite (Figure
2) and offsite (Figure 1) have been monitored, many for more than 20 years. Data have been collected on
mine refilling rates, mine water quality, Ralston Creek flow rates, and Ralston Creek water quality. Cotter
has reclaimed several waste rock piles in Ralston Creek Canyon, decommissioned numerous buildings, and
has conducted bench scale and pilot scale studies of water treatment options.

Hydrologic issues related to mine closure include the flooding of the underground workings, effects of
waste rock dumps on water quality, and the interaction of surface water in Ralston Creek with alluvium and
fill at the site.

The purpose of this hydrologic evaluation report is to:

e Summarize the available hydrologic and hydrogeologic data;

e Analyze the mine filling rates and predict the timing and final water level elevation in the mine;
e Evaluate trends in water quality in Ralston Creek and in the underground workings;

e Develop and present a geochemical model of the system; and

e Develop a list of potential strategies and recommendations for mine closure and mitigation.

2. SITE DESCRIPTION

2.1 Location

The Schwartzwalder Mine is located in Ralston Creek Canyon, in northern Jefferson County, Colorado.
The mine occupies the southeast quarter of Section 25, T2S, R71W (Figure 1). Cotter owns approximately
87% (558 acres) of Section 25. Fifty-seven (57) acres were permitted for mining under Colorado mining
permit number 77-300.

The northeast corner of Section 25, along with adjacent sections to the north, northeast, and northwest, are
rural residential properties associated with Blue Mountain Estates. The section west of the mine is used for
summer cattle grazing, while the property south and east of the mine is owned by Jefferson County Open
Space Parks. This area of Open Space is named White Ranch Park, in honor of Paul and Anna White who
were the owners of vast holdings in the area, including Section 25 which their heirs sold to Commonwealth
Edison Co. in 1982.

From Colorado State Highway 93, north of Golden Colorado, the site can be accessed by either Pine Ridge
Road or West 56™ Avenue. Where these roads intersect (one mile west of highway 93) a paved road enters
the private property of 19 exclusive 35-acre home sites called Bear Tooth Ranch. The access road becomes
bladed dirt, north of Bear Tooth Ranch, and the road enters Ralston Canyon and turns northwest upstream
toward the mine. Approximately one-half mile of land along the road near Ralston Reservoir is owned by
the Denver Water Board, and the next two miles of land are owned by Jefferson County Open Space Parks.
The road then enters the mine property through a gate on the eastern boundary of mine property.
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 4

Two other mines historically operated in Ralston Creek canyon. The Mena Mine is located about one mile
upstream from the Schwartzwalder Mine where the West Rogers Fault crosses Ralston Creek. The
Northstar Mine is located about one mile northwest of the Schwartzwalder Mine, in veins related to the
East Rogers Fault System.

2.2 Terrain

Ralston Creek flows from northwest to southeast across Section 25, and occupies a narrow, steep-sided
canyon, in the vicinity of the mine. Small intermittent tributaries of less than one mile in length enter
Ralston Creek from both the north and south directions in the west half of Section 25. In the east half,
short, usually dry gulches drain into Ralston Creek from the north (off the west side of Ralston Buttes)
while a steep ridge parallels the creek on the south.

The mine portal is located on the west side of Ralston Creek Canyon, and numerous mine facilities were
constructed on waste rock and fill from historical mining activities.

2.3 Climate

The Schwartzwalder Mine area has a semiarid climate characteristic of much of the central Rocky
Mountain region. Precipitation records from 1978 to 2007 at Ralston Reservoir (located about 2 miles from
the site and 560 feet lower in elevation) show a mean annual precipitation of 18.68 inches (Table 1).
Approximately 40 percent of the precipitation falls during the spring, much of it as wet snow.
Thunderstorms (June to August) account for an additional 30 percent of the annual precipitation. Fall and
winter are drier seasons, accounting for 20 and 10 percent of the annual precipitation, respectively.
Snowfall averages 68.8 inches per year, falling from late September through May.

Precipitation variation from the monthly and annual averages is shown in Table 2. With a standard
deviation of 3.64 inches, precipitation ranged from 15.0 to 22.2 inches during 68% of all years. The lowest
recorded precipitation was 11.9 inches in 2002 while the highest recorded precipitation was 26.4 inches in
1999.

Temperatures at the site are moderate. Extremely warm or cold weather is usually of short duration. Daily
summer temperatures ranges from 53 to 88 oF, and winter temperatures range from 23 to 46 °F, on average.

Table 1. Monthly Climate Summary at Ralston Reservoir

May 1, 1978 — June 30, 2007

{ Jan | Feb | Mar | Apr | May ! Jun: Jul i Aug ! Sep | Oct: Nov : Dec Annual
Average Max. 160 14611 523 59.4| 697 797 880 | 835753630 517449 633
_Temperature (F)
Average Min. 216 | 2291 289 | 350 452534 613 583 503 393 29.1 23.6 39.2
Temperature (F) =~ B -
Average Total 061 | 065 1871 241] 293196 164] 213|138 1.22¢ 113 0.75 18.68
Precipitation (in.)
Average Total 00! 85| 133] 100| 16| 00| 00| 00| 08| 3.1 116/ 108] 688
SnowFall (in.)
Average Snow
Depth (in) r 1 1 1 0o, 0 0 o o} O 1 2 1

Source: Western Regional Climate Center (WRCC), data download for station 056816 (Ralston Reservoir, Colorado)
Percent of possible observations for period of record: Max. Temp.: 17.1% Min. Temp.: 17% Precipitation: 99% Snowfall: 98.9% Snow Depth: 98.7%.
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Table 2. Monthly Precipitation at Ralston Reservoir

JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC YR
1978 | 0.00z [0.00z [0.00z |0.00z 5.52 1.50 0.61 0.43 0.43 1.81 0.60 1.03 11.93
1979 | 0.68 0.39 2.09 1.83 4.61 3.31 0.43 3.25 0.34 1.26 2.31 1.34 21.84
1980 | 0.61 0.54 1.84 3.04 4,94 0.54 2.06 0.85 1.06 0.24 0.68 0.14 16.54
1981 | 0.08 0.57 2.77 1.22 4.11 0.44 1.74 1.20 0.49 1.27 0.40 0.96 15.25
1982 | 0.28 0.28 0.78 0.40 4.66 1.52 2.14 3.22 2.67 1.18 0.31 1.80 19.24
1983 | 0.06 0.15 5.47 1.94 5.28 3.94 2.17 1.50 0.51 0.27 3.32 0.73 25.34
1984 | 0.18 136a |1.80 3.03 0.63 2.03 1.84 2.28 0.86 3.79 0.00 0.23 18.03
1985 | 0.61 1.05 0.95 1.86 2.09 1.79 1.54 0.15 1.70 0.34 2.11 0.68 14.87
1986 | 0.00 1.00 0.76 3.53 2.93 2.67 1.33 1.05 0.70 2.20 1.71 0.92 18.80
1987 | 0.92 1.68 1.82 1.88 4.01 517 0.58 2.15 0.60 1.30 1.24 1.81 23.16
1988 | 0.47 0.80 1.62 0.90 3.21 1.44 1.21 1.11 1.32 0.18 0.40 1.41 14.07
1989 | 1.16 0.92 0.55 1.53 2.02 2.93 1.86 221 2.70 0.57 0.58 1.16 18.19
1990 | 0.46 0.44 4.72 1.99 1.96 0.22 2.72 1.91 3.03 0.66 1.22 0.18 19.51
1991 | 0.80 0.12 0.35 2.19 3.93 3.36 2.82 2.49 0.99 0.77 2.99 0.02 20.83
1992 | 0.69 0.00 5.52 0.27 1.15 1.90 1.14 348 0.08 0.66 1.72 0.54 17.15
1993 | 0.14 0.50 2.12 1.87 1.38 1.81 0.85 0.61 2.10 1.54 1.40 0.33 14.65
1994 | 0.47 0.80 1.56 3.35 0.94 1.15 0.60 2.15 0.52 0.64 1.51 0.26 13.95
1995 | 0.46 0.96 1.20 4.86 6.55 3.85 0.70 0.52 1.85 0.23 0.88 0.09 22.15
1996 | 0.95 0.19a |1.54 1.23 5.06 1.46 0.89 0.46 3.75 0.53 0.84 0.33 17.23
1997 | 0.52 1.30 033 b [4.31 1.10 291 1.80 322 1.43a |2.65 1.17b 092 21.66
1998 | 0.85 0.14 2.86 4.13 268b |1.51b [216b [1.84a |1.16 b [1.60 000z 0.89a | 19.82
1999 | 0.60b |0.25d [0.50 5.67 3.84 2.51 3.47 4.88 2.23 1.05a |0.55 0.87 26.42
2000 | 0.74 0.42 1.62 1.33 149a |1.63 447b |2.51 2.00a {0.81a |0.52 0.40 17.94
2001 | 0.55 0.67a [1.54 2.18 3.32 1.19 2.35 3.50 2.41 0.40 0.89 0.40 19.40
2002 | 0.60 0.34 0.95 0.02 2.82 0.45 0.58 1.66b [2.29 1.71a |0.43 0.00 11.85
2003 | 0.06 1.57 4.43 3.30 1.44 1.54 0.61 1.38 0.25 0.18 0.37 0.65 15.78
2004 | 0.49 1.31 0.64 4.26 1.21 3.23 2.14 3.48 1.38 2.38 2.07 0.31 22.90
2005 | 1.34 0.09 0.93 3.98 1.43 2.03 0.54 3.85b [0.39 2.27 0.55 0.20 17.60
2006 | 0.43 0.45 1.38 0.60 0.47 0.47 2.34 4.29 0.89 2.75 0.84 3.08 17.99
2007 | 1.89 0.65 1.60 3.31 3.05 0.38 0.64 229g 1003p 1000z 000z (000z | 11522z
Period of Record Statistics
JAN FEB | MAR | APR | MAY | JUN JUL | AUG SEP OCT | NOV | DEC |ANNUAL
MEAN/| 0.61 0.65 1.87 2.41 2.93 1.96 1.61 2.13 1.38 1.22 1.13 0.75 18.60
S.D. | 0.40 0.47 145 1.46 1.67 1.22 0.98 1.27 0.96 0.93 0.83 0.67 3.64
SKEW/| 1.18 0.62 1.40 0.32 0.33 0.64 0.88 0.30 0.64 0.93 1.07 1.60 0.33
MAX | 1.89 1.68 5.52 5.67 6.55 517 447 4.88 3.75 3.79 3.32 3.08 26.42
MIN | 0.06 0.00 0.33 0.02 0.47 0.22 0.43 0.15 0.08 0.18 0.00 0.00 11.85

N

o0

# YRS 28 29 29 29 30 30 30 29 29 29 28 29 26
SOURCE: Western Regional Climate Center (WRCC), data download for station 056816 (Ralston Reservoir, Colorado), file last updated on Sept
17,2007

NOTES: SD = Standard deviation
Provisional Data after 06/2007
a= 1 day missing, b= 2 days missing, ¢ = 3 days, ..etc, z = 26 or more days missing, A = Accumulations present
Long-term means based on columns; thus, the monthly row may not sum (or average) to the long-term annual value.
MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS : 5 (Individual Months not used for annual or monthly statistics if more
than 5 days are missing)) Individual Years not used for annual statistics if any month in that year has more than 5 days
missing.

2.4 Economic Geology

Uranium ore is hosted in a thin band of brittle garnet biotite gneiss and quartzite of the Schwartz Trend.
The generalized geologic map of the site (Figure 3) shows that the deposit is generally bounded by a
hornblende gneiss to the north and a mica schist to the south. The area is characterized by extensive
vertical fracturing, dominated by the [llinois and the Rogers fault systems. Primary mineralization occurs
in the brecciated Precambrian-age Schwartz Trend rocks. The deposit is essentially limited to Schwartz
Trend rocks; veins truncate within 20-30 feet in the mica schist. Dominant ore minerals include
pitchblende (uranium oxide) and coffinite (uranium sulfate).
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 8

2.5 Mine History

The Schwartzwalder Mine operated from 1953 to 2000. The deposit was discovered by Fred
Schwartzwalder in 1949, and work progressed slowly on veins related to the Illinois Fault until 1953 when
exploration and mining assistance was received from the Federal government. Production and exploration
increased when Fred Schwartzwalder sold the mine to Denver-Golden Oil and Uranium Co. in 1956.
Several adits were driven along the Illinois Fault System, including the Steve Level adit, located about 50 ft
above creek level, and shaft sinking began in pursuit of deeper ore.

Cotter Corporation purchased the mine in 1966. The #1, #2, and #3 shafts were completed in 1958, 1970,
and 1976, respectively. An exhaust borehole to the surface was drilled northwest of the other shafts in
1977. A water treatment plant was constructed in 1987. A spiral decline was developed from the 19 Level
to the 22 Level during the 1988-1996 period.

Dewatering of the spiral decline ceased in September 1998, when the pumps were shut off at the bottom of
the decline (approximately 2,200 feet), and the lower workings of the mine were allowed to refill to the 19
Level. Mining operations continued until May 2000, when the pumps were shut off on the 19 Level and 7
Level, and the mine was allowed to flood.

2.6 Mine Layout

The mine was accessed through the Steve Level, which occurs at approximately 6,602 feet elevation in
North American Datum [NAD] 27 coordinates or 6,550 feet elevation in mine coordinates'. Two portals
exist on the Steve Level, which provided for normal mine access (the Steve Portal) and emergency egress
(the Pierce Adit).

Several older workings were developed above the Steve Level. The Charlie and Minnesota levels, which
are 119 and 226 feet above the Steve Level, respectively, intercept the CV glory hole and represent the bulk
of the upper workings (Figure 5). Additionally, the Upper Level and LBJ Level daylight on the hillside.
The elevations of the upper levels are given in Table 3.

Table 3. Elevations of Upper Levels at the Schwartzwalder Mine

MINE NAD27
LEVEL ELEVATION | ELEVATION
Upper 6,895 6,947
LBJ 6,835 6,887
Minnesota 6,776 6,828
CV 6,739 6,791
Charlie 6,669 6,721
Steve 6,550 6,602

Below the Steve Level, the levels are identified according their depth (in hundreds of feet). The most
extensive workings are on the 19 Level, with significant development on the 7, 9, and 15 through 17 levels.
The total mine depth is 2,222 feet from the Steve Level portal to the bottom of the spiral decline

The mine was well-ventilated through a series of vent shafts. The main vent shaft extends from the top of
the hillside, at an elevation of 7,294 (NAD 27) to the 7 Level. The Jeffrey vent shaft extends from the

! The difference between mine coordinates and State Plane (NAD 27) is + 2,056,570.73 E, +727,267.71 N, and +51.23 in elevation.
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 9

surface near the Charlie level to the 11 Level. Areas that were not actively worked were typically
bulkheaded, to prevent radon gas exposure.

During operations, the Schwartzwalder Mine was kept dry by pumping water from the lower levels of the
mine. Water was collected in the 19 Level, pumped to the 7 level, and then pumped to the surface where it
was sent through the water treatment plant before being discharged to Ralston Creek.

The water treatment plant also processed water collected from a series of four sumps in the alluvium and
fill. These sumps pumped at a combined average of approximately 100 gpm. The mine operated under
Colorado Mining Permit #77-300, Colorado Discharge Permit #C0-0001-244 and Radioactive Materials
License number CO-369-03S.

3. SURFACE WATER FLOW

Ralston Creek is a small, intermittent stream which drains approximately 41 square miles of mountainous
watershed. The creek is deeply incised into the surrounding mountains. The canyon is approximately
6,600 feet wide and 1,200 feet deep at the mine site, where the valley floor ranges from 60 to 300 feet wide.
Near the mine, the original valley floor has been covered with waste rock fill to form a pad for mine
facilities. Although the creek was rerouted to the north side of the canyon during mine development, it has
since developed a series of natural riffles and pools where it flows past the mine site (Shepherd Miller,
1999).

3.1 Flow in Ralston Creek at Ralston Reservoir

Historical flow data are available for downstream gaging stations on Ralston Creek, for the period from
1957 to the present. The information was provided by the Denver Water Board, which measures flow and
field parameters at the Long Lake ditch outlet from Ralston Creek (about 1.5 miles downstream from the
Cotter property) and at the inlet to Ralston Reservoir. Data from the Ralston Creek and Long Lake Head
Gate gaging stations were analyzed for the period from 1956 to January 20047 (Table 4). The flow records
were processed3 and evaluated to identify major trends in Ralston Creek.

The data indicate that the highest flows in Ralston Creek above Ralston Reservoir occur during the months
of April, May, and June. Peak flows occur during the month of May, when the average flow rate is 32.4
cfs. By contrast, the average flow rate from August to February is 2.1 cfs. This relatively stable base flow
during the summer, fall, and winter is indicative of steady groundwater flow to the creek. During the
spring, runoff and snowmelt add to the groundwater base flow in Ralston Creek. The creek can be prone to
flash flooding and significant erosion, due to the narrow channel and large recharge area.

Monthly average flow rates in Ralston Creek correlate well with monthly average precipitation, (Figure 6),
but have a slightly larger time lag during winter months. Precipitation records for the Ralston Reservoir
meteorological station, located about 2 miles east of the mine and 560 ft lower in elevation, are given in
Section 2.3.

2 Discontinuous records are available from 1953 to 1970. Flow records are fairly complete from 1970 to 2004.

3 Flow records at Long Lake Feeder Ditch gaging station were added to the flow records for Ralston Creek above Ralston Reservoir
gaging station to give the total flow in Ralston Creek. Where data were missing for the Long Lake Headgate flow, it was
assumed to be zero.
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 11

Table 4. Flow Rates in Ralston Creek vs. Monthly Mean Precipitation at Ralston Reservoir

Month Mean Average Average Number of | Mean Monthly
Monthly |Minimum Flow Maximum Months Precipitation
Flow (cfs) Flow (cfs) |(for which flow (in)
(cfs) data were
available)
Jan 1.6 1.3 1.8 35 0.61
Feb 1.7 1.2 2.2 35 0.65
Mar 4.1 2.3 9.1 38 1.87
Apr 14.1 4.1 324 44 2.41
May 324 13.3 57.6 47 2.93
Jun 16.1 4.0 34.5 45 1.96
Jul 3.8 1.4 16.0 40 1.64
Aug 2.9 1.1 6.9 39 2.13
Sep 2.4 1.1 7.1 37 1.38
Oct 2.2 1.5 6.1 37 1.22
Nov 2.5 1.4 5.8 36 1.13
Dec 1.8 1.4 22 35 0.75
Monthly Average 7.1 cfs 1.56 in.
Annual Average 5160.7  acre-ft 18.68 in

NOTES: Flow data obtained from Denver Water, period of record March 1957 through January 2004
Precipitation data from National Climatic Data Center, period of record May 1978 through July 2007
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Figure 6. Average Flow Rates in Ralston Creek vs. Monthly Mean Precipitation

3.2 Flow in Ralston Creek at the Schwartzwalder Mine

A series of nine gaging stations were established in Ralston Creek near the mine site (Figure 2, Table 5) for
baseline characterization during 1998-1999. The locations were selected to have straight, uniform stretches
of channel with smooth banks and beds of a fairly permanent nature, and were located far from flow
disturbances caused by turnouts. Semi-permanent staff gages were installed at each station', and flow was
measured using a flow meter and wading rod on October 1998, May 1999, July 1999, and August 1999.
These velocity-area measurements (Appendix A) were used to develop discharge rating curves for each
station (Appendix A). from which staff gage readings of stream stage could be converted directly to flow

rates.

¥ Stage recorders were installed by Cotter Corporation at nine of the ten surface water monitoring stations. Denver Water maintains
and records flow at the tenth station, at the Long Lake Feeder Ditch.
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Table 5. Stream Gaging Stations on Ralston Creek

STATION | NORTHING EASTING |ELEVATION DESCRIPTION

SW-LLHG 726940.00 2065740.00 6155.00  Long Lake Head Gate (Denver Water Board)

SW-BPL 73214438  2063063.84  6508.97  Below Property Line (near MW8)
SW-GS | 732466.73 | 2062546.19 |  6533.43 | Guard Shack (near MW7)
SW-BOS 732696.77 | 2062307.12 6543.60°  Below Ore Sorter (near MW6)
SW-0s 732902.10 | 2062102.41 6551.92  |Ore Sorter (upstream from Sump3)
SW-PL | 733088.71 | 206174442 @ 6563.94  Parking Lot (near MW3A)
SW-BDIS 733336.16  2061476.31 = 6577.34  Below Discharge

SW-A001 733673.75 2061141.35 |  6590.57  Above Discharge (upstream of culvert)
SW-UC 734328.15 206030099  6618.08  Upper Culvert (upstream of culvert)
SW-UP 735102.33 i 2059153.21 6660.82 ‘Upgradienl (=1,200" E of prop. Boundary)

Naote: Coordinates given in State Plane feet, NAD 27

Staff gages were read monthly from October 1998 to September 1999 for all nine stations near the mine. In
addition, the staff gage at station SW-A001 was read six times between May 2001 and May 2003, and the
staff gage at station SW-BPL was read nineteen times between May 2001 and September 2003.

The flows measured during 1998 — 1999 are summarized in Figure 7. Each measurement represents a
snapshot in time, rather than a monthly average. The contemporaneous data are critical for determining
gains or losses in Ralston Creek as it passes through the mine property. The instantaneous flow
measurements are tabulated and shown graphically in Figure 8.
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Figure 7. Flow Rates Measured in Ralston Creek near the Schwartzwalder Mine, by Month,
1998 - 1999

* Elevation is approximate (within 1 ft) for station SW-BOS
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|[—Jul-gg | 289 8.42 158 | 866 8.55 6.32 466 | &2 6.53
Aug-99 | 1670 1824 | 2244 | 1658 17.50 19.41 5.81 1570 |
Sep99| B34 | 1363 1238 | 1024 | 855 2783 | 108 764 9.08

Figure 8. Flow Rates Measured in Ralston Creek near the Schwartzwalder Mine, by
Station, 1998 - 1999

The following observations are made based on the flows measured at gaging stations near the mine and
above Ralston Reservoir from October 1998 to September 1999:

Flow in Ralston Creek is relatively constant (within the precision of the measurements) from above the
mine (station SW-UC) to below the mine property (station SW-BPL), indicating that the measured
reaches are neither gaining nor losing. No large catchments are tributary to Ralston Creek within this
stretch. The discharge from the water treatment plant to the creek during the study period averaged 214
gpm (0.47 cfs), which is within the precision of the measurements. The added flow from the treatment
plant discharge is not manifested as an increase in measured flows between stations SW-A001 and SW-
BDIS.

The rating curve developed for station SW-OS appears to slightly overestimate flows during low flow
(4 — 5 cfs) and high flow (35 cfs) periods. The rating curve overestimates are even greater during
intermediate flow periods (6 — 30 cfs) at station SW-0OS. However, when evaluated in combination, the
flow measurements and rating curves (Appendix A) from all nine stations provide a reasonably
accurate assessment of flow in Ralston Creek near the mine site.

The stream flow in Ralston Creek was below normal during the monitoring period. The daily flow data
measured by Denver Water was less than the monthly average during 11 of the 12 gaging events (Table

4109B.071116 Whetstone Associates




Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation

15

6). Similarly,
1999 was less than the long-

e Flows in Ralston Creek near the mine site are higher
(at the Long Lake Head Gate and Ralston Reservoir.

term average for all months except May.

reaches between the mine and Ralston Reservoir.

e The minimum flow in Ralston Creek at nine stat

the monthly average flow measured by Denver Water from October 1998 to September

than flows measured 1.5 to 2 miles downstream

) Ralston Creek must therefore contain losing

ions near the mine site occurred during the winter

months, and was approximately 3.8 cfs (Table 7). This minimum flow represents base flow equivalent

to 1.34 inches per year from the approximately
the average annual precipitation measured at Ralston Reservoir.

e The average flow in Ralston Creek
average flow represents base flow e
miles of catchment, or approximately 1

Reservoir.

e Peak flows in Ralston Creek ne
period occurred in May, when the average flow at all nine stations

Peak flows for the 50- and 100-year recurrence interval storms were calc
Ralston Creek, which was performed in 1983 as part of the
determined that the discharge from the 50-ye
(McDermid, 1983a) and the discharge from the
1983b). A 100-year peak flow of 1 19 cfs was us

Table 6. Stream Gaging Results for Ralston Creek Near Schwartzwalder Mine

waste roc
ar recurrence interval flood at the mine site is 4,960 cfs
100-year recurrence interval flood is 5,750 cfs (McDermid,

ed in the waste rock stability analysis.

38 square miles of catchment, or approximately

7% of

at nine stations near the mine site was approximately 9.7 cfs. This
quivalent to 3.48 inches per year from the approximately 38 square
9% of the average annual precipitation measured at Ralston

ar the mine site during the October 1998 — September 1999 monitoring
was 32.7 cfs.

ulated in a hydrologic analysis of
k stability report. The analysis

STATION 10/20/98 1 11/19/98 i 12/17/98 | 1/19/99 1 2/15/99 3/15/99 | 4/19/99 | 5/17/99 | 7/19/99 i 8/2/99 9/13/99
SW-UP | 1.74 170 164 | 347 347 1670 3147 28911670 | ~ 634,
SwUCT 235 223 209 320 209 320 1972 2204 ] 842 1624|1363

SW-A00L | 170 | 296 296 610 1238 13500 159 | 22441 1238
SWBDS | 234 2221 237 234 209 497 1551] 3600, 866 1656 1024
swrL | 208 198| 253] 3.8 198] 3.8 945] 34.14] 855|1750| 833
Swoos | 4371 6261 4371 2127| 5751 2127 3459 | 38581 632 1941, 2793
SwBos | 205 201 199, 183 187| 201] 310 3332, 466 581, 108
SW.GS | 2711 495 3.6 540 504| 585 2040] 3136 621 1570,  7.6%.
SWBPL | 254 3991 247 399 3991 580| 1067 3295 653 9.08
VERAGE | 243 | 332 258 509, 360 690 173913277 5981630 1076
RALSTON CR-© o 100 100 200 100 | 200, 500 2500 200, 500 L300
RALSTON CR. - ? % ‘ : :
LSTONCR.T g 137 113 1291 104 145 1137 6.2 1340 345 1497
RALSTON CR.
AL TONRM | 224 | 2461 1801 1551 169 407 1412 32411 1609 3791 290
AVERAGE
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Table 7. Seasonal Distribution of Average Flows in Ralston Creek
Measured at Nine Stations Near the Schwartzwalder Mine, October 1998 — September 1999

Season Months Flow Rate (cfs)
Fall Sept-Oct-Nov 5.50
Winter Dec-Jan-Feb 3.76
Spring Mar-Apr-May 19.02
Summer June-July-Aug 11.14

Flow rates in Ralston Creek have been affected by several project-related activities:

e  Sumps. Four sumps were operated in the alluvium and fill adjacent to Ralston Creek. The sumps were
designed to limit direct seepage of uranium-impacted water from the alluvium into the creek by
collecting water from engineered F rench drains. The source of uranium in the alluvial sump water was
not entirely known, although leaching from treatment pond sediments that were covered by
construction of the ore sorter may be one potential source (Section 10.2). Water collected from the
sumps was sent through the water treatment plant, and discharged into Ralston Creek at station SW-
DIS001. As a result, the net affect of the sumps on flow rates in the creek was negligible.

e Water Treatment Plant. Until May 2002, flow rates in Ralston Creek were also affected by mine water
which was pumped from the lower levels, treated, and discharged from the water treatment plant. Mine
water pumping rates averaged about 200 gpm from 1995 to 1999 (Section 5.2.1). This contribution
increased the net flow rate in Ralston Creek, although the increase was insufficient to be detected
within the precision of the stream flow monitoring program. The change in flow from the treatment
plant was not distinguishable in the flow rates measured in Ralston Creek.

Since pumping from the mine ceased in May 2000, and the mine sumps and water treatment plant were
taken offline in June 2002, flows in Ralston Creek are no longer affected by pumping from bedrock or
alluvium and return flow to surface water at the site.

4. GROUNDWATER

Groundwater occurs in two primary zones: bedrock and alluvium. Bedrock in the project area consists of
amphibolite-grade metamorphic rocks. Alluvium is largely confined to stream deposits of limited thickness
and extent along Ralston Creek, as shown in Figure 4.

4.1 Groundwater in Bedrock
Bedrock consists of three main lithologic units:

1) Lime-silicate-hornblende gneiss (LSHG);
2) Mica schist (MS); and
3) Garnet-biotite gneiss and quartzite rock of the Schwartz Trend.

The LSHG and MS rock types comprise the majority of the rock mass at the site. Bedrock north of the
mine is composed of lime-silicate-hornblende gneiss. Bedrock south of the mine is predominantly mica
schist. Uranium ore was hosted by Schwartz Trend rocks which form a thin band of brittle garnet-biotite
gneiss and quartzite along the near vertical contact between the more extensive LSHG and MS units. A
geologic map of the mine area is presented in Figure 3.

Pegmatite intrusive rocks comprise a fourth lithologic unit in the area, but represent a very small portion of
the total rock mass. The pegmatites were significant to the mine’s hydrology, however, in that they yielded
large volumes of water to underground workings when initially drilled.
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In general, LSGH, MS, and Schwartz Trend rocks have low primary permeability. Underground
observation suggests that regional faults and associated fracture systems control the limited occurrence and
flow of groundwater in bedrock. The primary structural features present at the mine include the West
Rogers Fault, which strikes northwest and dips steeply to the northeast, and the Illinois Fault, which strikes
north and dips steeply to the west (Figure 3). These two fault systems combined with high angle pegmatite
dikes, steeply dipping regional foliation, and the high relief of the project area impart a strong vertical
component to groundwater flow system.

4.1.1 Depth to Water and Groundwater Fi low

Information about the depth to water and groundwater flow in bedrock is available from two monitoring
wells, MW 10 and MW 11, which are located on the hillside above the mine (Figure 5, Figure 1).

Groundwater gradients in bedrock near the mine and on the slopes beside Ralston Creek, are dominantly
vertical as demonstrated by water levels in MW10 and MW11. Monitoring well MW11 is completed in
bedrock to a depth of 200 feet®, where observed water level ranged from 82 to 122 feet below top of the
casing (btoc). Shallow monitoring well, MW10, is located adjacent to MW11 and was installed to evaluate
the vertical gradient in the area of the mine. MW 10 is completed to a depth of 75 feet” and is dry for much
of the year. In 1999, the depth to groundwater in MW10 was observed to be 67.2 ft btoc in May and 71.25
ft btoc in September. On the same dates, water levels in MW11 were measured to be 82.89 and 89.10 fi
btoc (Table 8). Using the mid-point of the saturated screened intervals in the two wells as reference points,
the downward vertical gradient near the mine is calculated to vary from 0.15 to 0.17 (Table 9).

Both wells exhibit marked seasonal variation in water levels. MW10 is commonly dry, as it was when
measured most recently on November 2, 2007. MW11 has not been dry when measured, although its water
level varies significantly with the seasons, as shown in Figure 9. Note that limited water level data are
available for MW11 because the road leading from the mine site has been reclaimed, and access is now
limited.

Table 8. Water Levels and Well Data for Bedrock Monitoring Wells MW10 and mMw11

Depth to Collar Water Top of Well | Bottom of Msid;POi'tlt dOf
Date Well Water Elevation Elevation Screen Well Sereen aS:r':;:
(ft. btoc) (ft. amsl) (ft.amsl) (ft.amsl) (ft.amsl) (ft.amsl)
5/27/99 MW10 67.20 7393.86 7326.66 7370.36 7320.36 7323.51
MW11 82.89 7394.27 7311.38 7244.27 7194.27 7219.27
9/21/99 MWI10 71.25 7393.86 7322.61 7370.36 7320.36 7321.49
MWI11 89.10 7394.27 7305.17 7244.27 7194.27 7219.27

11/09/07 MWI10 >77.6 7393.86 <7316.26 7370.36 7320.36 N/A

MW1l 122.0 7394.27 7272.27 7244.27 7194.27 7219.27

6 200 fi is approximate total depth from ground surface when drilled in 1999. MW11 total depth was measured on 11/2/2007 at
189 ft below top of casing (btoc).

775 fi is approximate total depth from ground surface. MW10 total depth was measured on 11/2/2007 at 77.6 ft below top of
casing (btoc).
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Table 9. Calculation of Vertical Gradients in Shallow Bedrock

Elevation | Mid-Point Vertical
Date Well Head Elevation | yi-y2 | Hi-H Gradient
(H) ) (H-H)/(y1-y2)

MWI10 | 7326.66 7323.51
5/27/99 MW1l | 7311.38 731927 10424 | 15.28 0.15

o190 | MWI0 | 732261 | 732149 14055 | 17.44 0.17

MWI11 | 7305.17 7219.27
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Figure 9. Seasonal Variation in Water Levels in Deep Bedrock Monitoring Well MW11

Based on the data from Monitoring wells MW10 and MW11 it can be concluded that:

1.
2.

The water table in bedrock is typically within about 100 feet of the ground surface.

Shallow bedrock groundwater levels fluctuate seasonally and the thickness of the unsaturated zone
decreases to about 70 feet in the spring.

The hillside above the mine remains essentially saturated throughout the year. Therefore the
hydraulic conductivity of the bedrock must be low.

Shallow groundwater flow in bedrock is predominately vertical. The high vertical gradient (15 to
17 percent) indicates that vertical hydraulic conductivity is low. The vertical hydraulic
conductivity of bedrock, however, is probably greater than horizontal hydraulic conductivity
because of steeply dipping foliation and near vertical orientation of major structural features.

The specific yield of bedrock is low. Water levels in MW 11 rose approximately 50 feet during the
spring of 1999. Ifit is assumed that recharge to the system by infiltration of meteoric water is
about 3 inches during the spring, the drainable porosity of the rock is calculated to be 0.005, or
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0.5% (infiltration/increase in water level). This value is at the low end of specific yield values for
bedrock (Freeze and Cherry, 1979), and is consistent with low hydraulic conductivity.

4.1.2 Bedrock Permeability Tests

Permeability data for bedrock are available from 22 packer tests performed in seven underground
boreholes. The packer tests were performed by Cotter personnel during the spring of 1999 according to
methodology prepared by Adrian Brown Consultants (Appendix B). Data from the packer tests are
contained in Appendix B. Results are summarized in Table 10.

Hydraulic conductivity values calculated from the packer tests ranged from 3.3 x 10° cm/sec to 9.9 x 10°
cm/sec. The geometric mean hydraulic conductivity for all packer tests was calculated to be 4.7 x 107
cm/sec. The median hydraulic conductivity was calculated to be 2.7 x 10 77 cm/sec. Packer test results did
not indicate significant variation in hydraulic conductivity between the major lithologic units (LSHG,
GBG, and MS). In general, the permeability of unfractured bedrock was low (near 1 x 107 cm/sec). Four
of 22 tests returned values in the 10" cm/sec range and 2 of the tests indicated permeabilities in the low 10°
cm/sec range. Packer tests with hydraulic conductivities greater than 1 x 10 cm/sec are interpreted to
result from fracture flow, with permeabilities in the low 107 cm/sec range best representing the hydraulic
conductivity of transmissive fracture zones.

Packer tests completed in intrusive pegmatite rocks also indicated low permeability (<1x107 cm/sec). In
contrast, the hydraulic conductivity of transmissive fracture zones is estimated to be on the order of 10°
cm/sec. This range is consistent with published values for fractured metamorphic rocks (Freeze and Cherry
1979) and professional experience at other underground mines in metamorphic terrains (Crandon Project,
Wisconsin; Monarch Mine, Venezuela; Midwest Project, Saskatchewan). These transmissive zones (faults,
fractures and pegmatites) are of limited distribution and extent but provided the bulk of the flow to the
underground workings during mine development and dewatering (Section 5.2.1). Most of the pegmatite
coreholes were pressure-grouted in 1994 (Section 5.2.1), and the average bulk permeability of remaining
fractured and unfractured bedrock was determined from mine inflow data to be 2.8x107 cm/sec (Section 0).
The fact that the packer testing of pegmatite zones resulted in a very low permeability (<1x107 cm/sec)
probably reflects the small number and limited aerial distribution of the packer tests rather than the actual
range of permeabilities associated with the pegmatites.

4109B.071116 Whetstone Associates ¢



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 20

Table 10. Summary of Packer Permeability Test Results

Hydraulic
Borehole Interval Lithology | Conductivity Comments
(cm/sec)
19D-53 228.1-270.1 MS 2.6E-07

19D-53 |185.92-227.92| GBG-MS <1.0E-7 | No measurable flow during injection test
19D-53 142.7-184.7 | GBG-MS 5.3E-07
19D-53 |101.75-143.75| GBG-MS 3.6E-07

19D-53 58.9-100.9 MS 2.7E-07
19C-16 |185.75-227.75 LSHG 1.6E-06
19C-16 228.4-270.4 LSHG <1.0E-7 | No measurable flow during injection test
19C-16 |270.85-312.85 LSHG <1.0E-7 | No measurable flow during injection test
19C-16 143.7-185.7 LSHG <1.0E-7 | No measurable flow during injection test
19C-16 | 61.05-103.05 LSHG <1.0E-7 | No measurable flow during injection test
19K-18 49.7-91.7 PEG <1.0E-7 |No measurable flow during injection test
19K-18 | 92.55-134.55 | PEG-MS <1.0E-7 | No measurable flow during injection test
19K-18 |133.95-175.95 MS <1.0E-7 |No measurable flow during injection test
19K-18 20.1-62.1 PEG - MS 9.9E-08
15B-13 168 - 725 LSHG 7.0E-06
15B-13 105 — 168 LSHG 4.0E-07
15B-13 171.2-1725 LSHG 1.0E-05
15B-13 142.7-184.7 LSHG 5.3E-07
19D-16 178.1 - 675 GBG 3.3E-05 | Leakage around packer, skewed results
19D-16 | 153.75-174.75 GBG 6.0E-06
19D-16 132-153 GBG 2.5E-07
19D-16 160.3 — 181.3 GBG 3.7E-06

Statistics

Count 22

Maximum 3.3E-05 cm/sec
Minimum 9.9E-08 cm/sec
Average 2.9E-06 cm/sec

Geo. Mean 4.7E-07 cm/sec
Median 2.7E-07 cm/sec
Standard Dev. 7.2E-06 cm/sec

4.2 Groundwater in Alluvium

Groundwater is present in alluvium at depths ranging from near ground surface to over 30 feet. Alluvium
in the vicinity of the mine is comprised of sand- to cobble-sized material and occurs as deposits of limited
thickness and aerial extent adjacent to Ralston Creek. Alluvial groundwater has been studied in detail by
monitoring wells installed at 10 locations, and by the collection of water level and water quality data over a
period of 26 years. The locations of alluvial monitoring wells are shown in Figure 1 and Figure 2.
Completion data for the monitoring wells are presented in Table 11 and well logs are provided in Appendix
C. Hydrologic data are also available from four groundwater collection systems located in the alluvium.
Groundwater collection systems are comprised of French drains and sumps which intercepted groundwater
and pumped it to the water treatment facility. Sump locations are shown in Figure 10.
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Table 11. Completion Data for Alluvial Monitoring Wells

Completion
Well | Completion | 10tal | Depthto Well Sereened | “pepeh to
ID Date Depth Bedrock Construction Interval Water
(ft) (ft) (ft) ()
MW00 11/4/98 27.3 25 47 pVC 16.9-26.9 10.25
MW1 11/12/81 25.5 23 21/27PVC 17-22 7
MW2 11/12/81 15.4 21 21/27PVC 84-134 10
MW3A 6/19/89 14 Not Penetrated 4 PVC 8.6 -13.6 10.0
MW4 6/16/89 38.9 36.3 27 PVC 25.9-35.9 314
MW5R 1/19/99 20 17 4 PVC 9.5-19.5 15.5
MWé 6/20/89 15 13 27 PVC 5-15 40
MW7 6/20/89 11 8 2 PVC 5-10 35
MW8 12/8/90 12 10 4 pPVC 7-12 Dry
MW9 1/19/99 19.2 16 6” PVC 9-19 10

4.2.1 Thickness and Extent of the Alluvium

Alluvium along Ralston Creek ranges from 5 to over 30 feet thick in the vicinity of the mine. In general,
the alluvium is confined to the valley floor along Ralston Creek and pinches out at the eastern edge of
Section 25, near the property boundary, where a natural constriction in the valley occurs (Figure 4). This
“choke point” in the alluvium occurs where the valley narrows and its walls rise steeply from the creek bed.
Bedrock is exposed along the width of the valley floor and groundwater previously flowing in the alluvium
is forced to the surface where it enters Ralston Creek. Alluvium thickens again downstream from the
choke point. Monitoring Well MWS$8 which is installed in the alluvium on the downstream side of the

choke point has always been dry.

Alluvial monitoring well MW4 is also frequently dry as a result of its distal location on the southwestern
fringe of the alluvial system.

4.2.2 Alluvial Permeability Tests

Hydraulic conductivity data for alluvium are available from single well permeability tests (Geo-Hydro
Consultants, 1982), laboratory permeability tests (Geo-Hydro Consultants, 1982), and a 72 hour pumping
test performed in 1999 in monitoring well MW9 (Appendix D).

Geo-Hydro performed falling head (MW 1) and rising head (MW2. MW3) permeability tests to characterize
the hydraulic conductivity of alluvium adjacent to Ralston Creek. The results (Table 12) varied from 2.8 x
10" cm/sec to 1.7 x 107 cm/sec, with an average value of 1.1 x 107 cm/sec (28.6 ft/day) and a geometric
mean of 3.96 x 10” cm/sec (11.2 ft/day). Laboratory testing indicated lower permeabilities than field
testing, which is typical because the laboratory samples contained only the smaller grain size particles,
rather than the complete distribution of particles in the sandy gravel.

Table 12. Summary of Single Well Permeability Tests in Alluvium

Total Field Hydraulic Hydraulic
Monitoring | Installation depth of | Perforated Permeability i Conductivity Conductivity
Well Date PVC Interval Test Method x) (K)
(ft) (ft) (cm/sec) (ft/day)
MW1 11/12/1981 24.0 17.0-22.0 Falling Head 2.80E-04_ : 0.79
MW2 11/12/1981 154 84-134 | ConstantHead i 1.70E-02 48.19
MW3 11/13/1981 14.6 8.6-13.6 Constant Head 1.30E-02 36.85
Mean 1.01E-02 28.6
Geometric Mean 3.96E-03 11.2
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A 72- hour pumping test with a 24-hour recovery period was performed in monitoring well MW9 during
the spring of 1999. The objective of the test was to determine the permeability of the alluvium and to
evaluate the hydraulic and chemical interaction between the alluvium and the creek. MW9 was pumped at
a rate of 30 gpm and water levels were monitored in 7 observation wells and 4 sumps. Pumping from the
sumps had been discontinued prior to the start of the test and water levels had recovered to 75% of the pre-
pumping condition before starting the pumping test. Flow in Ralston Creek was also monitored during
pumping. The methodology, results and analysis of the pumping test are presented in Appendix D.
Significant conclusions from the pumping test include:

1. The average hydraulic conductivity of alluvium in the vicinity of MW9 is 6.4 x 107 cm/sec.
2. The specific yield of the alluvium as determined from observation well MW6 is 0.02

3. The distribution of hydraulic conductivity in the alluvium is heterogeneous. The observed
resistance to flow was greater upstream of MW than it was downstream of the well.

4. The test did not appear to influence the chemistry of Ralston Creek or any of the wells or sumps
adjacent to the stream.

4.2.3 Sump Pumping

Groundwater in the alluvium was intercepted and collected by four sumps, which were installed in 1990°
and operated until June 2002. The locations of the sump drains are shown in Figure 10. Water drained into
each sump by gravity and was pumped to the water treatment plant near the western end of the mine
facilities. The water was treated and discharged into Ralston Creek, under Colorado Discharge Permit
#CO-0001-244. The last Discharge Monitoring Report (DMR) with discharge indicated was submitted on

June 29, 2002.

Sump pumping records provide an indication of the interconnection between Ralston Creek and the
alluvium and fill material. Flow rates from the sumps were measured or estimated from 1995 to June 2002,
when the pumps were shut off. Monthly average pumping rates for the four sumps combined ranged from
35 to 404 gpm, with an average of 104 gpm over the period of record (Table 13). A decline in sump
pumping rates was observed from 2000 - 2002, which was most likely related to drought conditions.

Monthly average sump pumping rates clearly correlated with monthly average precipitation rates (Figure
12°). A slightly weaker correlation exists between monthly sump pumping rates and monthly average flow
rate in Ralston Creek (Figure 13, Figure 14). Although flow rates in the creek peak in May, as did pumping
rates from the sumps, the trend between creek flow and pumping rates differed during high flow (spring)
months from the trend during low flow months.

8 Sump #1 went online in August 1990, sump #2 in April 1990, sump #4 in October 1990, and sump #3 went online January1992.

9 1t should be noted that Figure 12 was generated using 26 years of precipitation data (May 1978 — November 2003), while the
sump pumping records span only about five years. Some of the sump flow records contain only one or two flow measurements
exist for a given month (Jan, Feb, Mar, Sept, Oct, Nov, Dec.) While a longer span of data might make the correlation stronger,
the strong relationship between precipitation and sump flow (and the weaker relationship between stream flow and sump flow) is
significant.
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Table 13. Sump Pumping Rates

Flow from Sumps (gpm) _
Month From To Sump 1 Sump 2 Sump 3 Sump 4 Total Flow
Apr-95 4/12/1995 5/1/1995 223
May-95 5/1/1995 6/1/1995 404
Jun-95 6/1/1995 7/1/1995 266
Jul-95 7/1/1995 8/1/1995 259
Aug-95 8/1/1995 9/1/1995 194
Sep-95 9/1/1995 10/1/1995 185
May-96 5/22/1996 6/14/1996 174
Jun-96 6/14/1996 7/1/1996 156
Jul-96 7/1/1996 8/1/1996 118
Aug-96 8/1/1996 9/1/1996 89
Sep-96 9/1/1996 9/16/1996 92
Apr-97 ) 4/1/1997 5/1/1997 137
May-97 5/1/1997 6/1/1997 268
Jun-97 6/1/1997 7/1/1997 254
Jul-97 7/1/1997 8/1/1997 119
Aug-97 8/1/1997 9/1/1997 89
Sep-97 9/1/1997 10/1/1997 114
Oct-97 10/1/1997 11/1/1997 108
Nov-97 11/1/1997 12/1/1997 92
Dec-97 12/1/1997 1/1/1998 78
Jan-98 1/1/1998 2/1/1998 73
Feb-98 2/1/1998 3/1/1998 71
Mar-98 3/1/1998 4/1/1998 107
Apr-98 4/1/1998 5/1/1998 189
May-98 5/1/1998 6/1/1998 211
Jun-98 6/1/1998 6/8/1998 170
Nov-99 11/17/1999 11/17/1999 4 5 12 38 59
Dec-99 12/14/1999 12/14/1999 6 4 12 39 61
Jan-00 1/27/2000 1/27/2000 8 3.5 11 44 66.5
Feb-00 2/1/2000 3/1/2000 60
Mar-00 3/1/2000 4/1/2000 60
Apr-00 4/1/2000 5/1/2000 65
May-00 5/1/2000 6/1/2000 65
Jun-00 6/1/2000 7/1/2000 59
Jul-00 7/1/2000 8/1/2000 58
Aug-00 8/1/2000 9/1/2000 35
Sep-00 9/1/2000 10/1/2000 57
Oct-00 10/1/2000 11/1/2000 46
Nov-00_} 11/1/2000 £ 12/1/2000 53
Dec-00 12/1/2000 1/1/2001 48
Jan-01 1/1/2001 2/1/2001 48
Feb-01 2/1/2001 3/1/2001 55
Mar-01 3/1/2001 4/1/2001 60
Apr-01 4/1/2001 5/1/2001 65
May-01 5/1/2001 6/1/2001 65
Jun-01 6/1/2001 7/1/2001 60
Jul-01 7/1/2001 8/1/2001 60
Aug-01 8/1/2001 9/1/2001 35
Sep-01 9/1/2001 10/1/2001 55
Oct-01 10/1/2001 11/1/2001 45
Nov-01 11/1/2001 12/1/2001 50
Dec-01 12/1/2001 1/1/2002 45
Jan-02 1/1/2002 2/1/2002 55
Feb-02 2/1/2002 3/1/2002 55
Mar-02 3/1/2002 4/1/2002 60
Apr-02 4/1/2002 5/1/2002 65
May-02 5/1/2002 6/1/2002 65
Jun-02 6/1/2002 7/1/2002 55
Jul-02 0
Min 35
Max 404
Average 104
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Figure 11. Sump Pumping Rates, 1995 - 2002
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Figure 12. Monthly Average Sump Pumping Rates vs. Long-term Average Precipitation
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Figure 13. Monthly Average Sump Pumping Rates vs. Long-term Average Flow Rates in
Ralston Creek
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Figure 14. Correlation Between Monthly Average Sump Pumping Rates, Precipitation, and
Flow Rates in Ralston Creek
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4.3 Seeps

Numerous seeps exist on and below mine property, where groundwater surfaces at the contact of alluvium
and the underlying, relatively impermeable hornblende gneiss unit. The natural seeps below mine property
are located along the south side of the access road. along the road cut bank, where the alluvium thins and
groundwater is forced to the surface. Numerous hydrophyllic grasses (phreatophytes) are associated with
these seeps. Within the property boundary, seeps have been observed emanating from depressions or low
points in the alluvium and fill.

Historically. a seep existed in the fill near the mine parking lot. The “parking lot seep™ was removed when
the emergency storage ponds were reclaimed and the area was regraded. Seeps also existed historically
near MW and Sump 3. This seep, the “Sump 3 Seep”, is still in existence as of fall 2007. Water quality
in the seeps is discussed in Section 7.4.

5. MINE HYDROLOGY

5.1 Conceptual Hydrologic Model

The conceptual model for groundwater flow prior to mining is shown in Figure 15. Before 1953,
groundwater in bedrock occurred in both local (shallow) and regional (deep) flow systems. Recharge to
groundwater occurred by infiltration of precipitation and snowmelt in the upper portions of the watershed
and either flowed in the shallow subsurface where it discharged into Ralston Creek, or entered the deeper
regional system and flowed toward the east. Because the deep bedrock is relatively impermeable, most of
the infiltrating precipitation flowed in the shallow. weathered bedrock (in the upper 50 ft or less below the
water table) where permeabilities are somewhat higher. At depth, hydraulic gradients in bedrock were not
significantly influenced by Ralston Creek. or other surface features.
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Figure 15. Conceptual Model of Groundwater Flow—Pre-Mining
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After 1953, mining and dewatering operations altered the groundwater flow regime and created a zone of
depression in the potentiometric surface around the mine. Groundwater within the zone of depression was
captured by the mine and pumped to the surface where it was treated and discharged to Ralston Creek. The
capture zone around the mine was limited in aerial extent (both vertically and horizontally) because of the
relatively low permeability of the surrounding rock mass. A diagram of the groundwater flow system flow
system during mining is shown in Figure 16.
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Figure 16. Conceptual Model of Groundwater Flow—During Mining

At the cessation of pumping, the underground workings began to flood and groundwater levels in bedrock
began to rebound. Groundwater levels and water in the mine pool have risen until they are near the
equilibrium static water level. At the steady state level, the post mining groundwater flow system will be
similar to the pre-mining system, with very little flow in the low-permeability bedrock. The mine voids,
however, will provide a permanent hydraulic connection throughout the rock mass in the mine area (Figure
17).
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Figure 17. Conceptual Model of Groundwater Flow—Post-Mining

5.2 Mine Inflow

The first occurrence of groundwater in the Schwartzwalder Mine was recorded in 1959 when an inflow of
17 gpm was encountered in the No. 1 Shaft. After 1959, water was pumped from the mine as required to
maintain dry working conditions, but because the treatment of discharged water was not required, no record
of mine pumping was kept until 1973. Mine pumping records are available, however, from 1973 to 2000.
Pumping from the lowest level of the mine was discontinued on May 19, 1998 and the spiral decline
(between 2,200 and 1,900 feet) was allowed to flood. Pumping from the 19 Level was discontinued on
May 24, 2000 and the mine has been filling with water since that time.

3.2.1 Pumping Records

Groundwater inflow to the mine between 1973 and 2000 varied from about 75 gpm to over 600 gpm
depending on mine development and construction activities (Figure 18). Mine operations that affected the
rate of groundwater inflow and pumpage included:

I. Deepening of shafts and mine expansion. Typically, higher inflows occurred during the initial
shaft sinking and mine expansion, and decreased with time as water drained from storage in the
bedrock. For example, mine inflow increased from about 200 gpm in 1975 to more than 600 gpm
in 1976 during sinking of the #3 shaft. In the 2 years after the completion of the #3 shaft, pumping
from the mine declined to a low of about 300 gpm.

4109B.071116 Whetstone Associates &




Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 30

tJ

Installation of drainage/dewatering boreholes. During the late 1970’s and early 1980’s drainage
from dewatering boreholes completed on the 19 Level increased mine inflow from about 300 gpm
to 600 gpm before declining to near 300 gpm again in 1981.

3. Plugging of productive boreholes that intersect permeable pegmatites or fractures. In 1994,
boreholes that intersected pegmatite veins were grouted and mine inflow decreased from about 300
gpm to 150 gpm.
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Figure 18. Groundwater Inflow to the Schwartzwalder Mine, 1973-1999

Much of the groundwater inflow to the mine from about 1988 through 1994 was derived from core holes
drilled into pegmatite dikes in the hornblende-biotite-gneiss (HBGN) on the 1,800-2,000 levels of the mine.
The water-producing boreholes were plugged and pressure-grouted in May 1994. This reduced inflow
from about 310 gpm to about 140 gpm. Continued mining from 1994-1999 brought the average inflow rate
up to about 190 gpm. The increased volume of the mine excavation after 1994 was partially responsible for
the observed increase in inflow, but it is also likely that increased storage of water in the rock mass caused
by the grouting of boreholes which previously drained the area contributed to the observed gradual increase
in inflow. In other words, once the storage deficit had been met, inflow to the mine gradually increased.
The increase in inflow, however, was lower than the pre-grouting flow rates. Mine pumping data are
contained in Appendix E.

Under dewatered conditions, the inflow to the mine at its maximum extent (1995 — 1999) was 189 gpm.
Given that the mine workings extend more than 2,000 feet below the pre-mining potentiometric surface,
this rate of inflow is small and reflects the overall low permeability of the rock mass.

Mine pumping records between 1995 and 1999 indicate that inflow rates to the mine vary seasonally, with
the lowest average inflow occurring in February and March (180 gpm) and the highest average inflow
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occurring in June (209 gpm) (Figure 19). This pattern is consistent with the annual distribution of
precipitation shown in Table 2 and Figure 6, but comparison of peak precipitation and infiltration indicates

a lag time of approximately 1 month for precipitation to infiltrate into the mine.

If it is assumed that inflow

rates during February and March represent the infiltration to the mine during January and February when
the ground is frozen and infiltration is essentially negligible, the average inflow to the mine by infiltration
of precipitation to the upper levels can be calculated on a monthly basis for the referenced time period

(Table 14).
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Figure 19. Average Groundwater Inflow by Month, 1995-1999
Table 14. Average Monthly Inflow to the Mine from Infiltration of Precipitation, 1995 - 1999
Month Average Inflow
(gpm)
January 33
February 0.0
March 0.0
April 32
May 17.7
June 28.7
July 9.7
August 13.2
September 10.2
October 8.0
November 74
December 4.1
Annual 8.8
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5.2.2 Sources of Inflow

During mining, water inflow to the Schwartzwalder mine occurred from several sources including
infiltration of groundwater through porous bedrock; infiltration of groundwater along faults, fractures,
pegmatites and other permeable structures; and; recharge by precipitation and surface water through
bedrock in the upper levels of the mine.

The slow infiltration of groundwater through unfractured bedrock was a minor component of the total mine
inflow. Packer permeability tests indicate that the primary hydraulic conductivity of bedrock is on the
order of 10”7 cm/sec or lower (Section 4.1.2). If it is assumed that inflow to the mine is analogous to a large
well with a diameter of 500 feet and a depth of 2,200 feet, the steady state inflow from unfractured bedrock
with a hydraulic conductivity of 1 x 10”7 cm/sec can be calculated using the large well methods described
by Singh and Atkins (1985). Flow to the mine at its maximum extent can be approximated using the Theim
equation for steady-state radial flow toa well:

27LKH
Q0= In(R/tx)

Volumetric inflow to the mine [L’T"']
Length of the well screen [L]

Hydraulic conductivity [LT"']

Drawdown [L]

Radius of influence [L]

Radius of the well bore or mine workings [L]

where:

S AR B
f

The inflow to the mine from unfractured bedrock at full depth is calculated to be 64 gpm, or one third the
total flow to the underground workings, based on the equation and assumptions stated above.

Recharge to groundwater by infiltration of precipitation at the site is estimated to be about three inches per
year. This estimate is derived from baseflow calculations for Ralston Creek (Section 3.1), and water level
fluctuations in Monitoring well MW11 (Section 4.1.1). Using the average annual infiltration rate of 8.8
gpm developed from mine pumping records, the direct recharge capture area for the entire mine in the fully
dewatered condition is calculated to be about 56.8 acres.

The recharge area captured by the upper workings (Steve Level and above) is narrowly defined by
topography and is estimated to be about nine acres (Figure 20). Based on this area and the 3-inch per year
infiltration rate, the average annual inflow to the upper workings is estimated to be about 1.4 gpm or about

733,000 gallons per year.
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The inflow history of the mine indicates that the majority of groundwater flows are associated with
localized structural features including the West Rogers and Illinois Fault Zones and pegmatite dikes.
Sinking of the Parker Winze, (now called the #1 Shaft) reportedly encountered very little water until about
250 feet deep. The #2 Shaft was completed to the 1,200 Level without major inflows before drifting and
drilling on the 1,100 Level encountered significant water associated with pegmatites and the [llinois fault
system (Cotter, 2000). The #3 Shaft encountered large inflows (600 gpm) on the 1.800 Level which were
associated with pegmatites. Drilling on the 1.800 and 1.900 Levels near the #3 Shaft also found the
pegmatites to be water bearing. Plugging of the boreholes on the 1.800 and 1,900 levels in 1994 reduced
the short-term inflow to the mine from about 310 to 140 gpm. Significant groundwater was also
encountered by drilling on the west end of the 1.600 level which penetrated the footwall of the West Rogers
Fault. The deepest workings of the mine were dry except for minor water associated with the 21 Vein, a
conjugate fracture in the hanging wall of the West Rogers Fault (Cotter, 2000).

5.2.3 Observed Rate of Mine Flooding

Water level measurements have been recorded in the mine shafts since the mine started flooding in May
2000 (Figure 21). The rates of water level rise have decreased over time. with rather distinct inflection
points in the rate of refilling (Figure 22).

During the initial flooding of the 1.900 and 1,800 levels, the mine pool rose at an average rate of 5.7 feet
per day (Table 15). Flooding of the 1.700 through mid-1.000 levels occurred at a slower rate with water
levels rising at an average rate of 2.4 feet per day. The mine pool rose at a fairly consistent rate of 0.66 feet
per day from June 2001 to June 2003. and 0.38 ft/day from September 2003 to October 2004. Rates slowed
to 0.29 ft/day from October 2004 to July 2006. and 0.20 ft/day from June 2007 to July 2007 (Table 15.

Figure 22). The rate of rise slowed further (to 0.018 ft/day) from September to October 2007.
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Figure 21. Observed Water Levels in the Schwartzwalder Mine During Refilling
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Table 15. Average Rate of Water Level Rise in Mine Shaft

Change in Average
Water Mine . Elapsed Rate
Date . Elevation .
Elevation Level (f Days of Rise
(ft/day)
5/30/00 4606.6 Bottom of 1,900
7/6/00 4816.6 Bottom of 1,700 210 37 57
7/6/00 4816.6 Bottom of 1,700
6/4/01 5609.1 Mid 1,000 793 333 24
6/4/01 5609.1 Mid 1,000
6/24/03 6101.0 Bottom of 500 4919 750.11 0.66
9/1/03 6178.67 Mid 400
10/29/04 6338.9 Above 300 160.2 424.00 0.38
10/29/04 6338.9 Above 300 Level
7/12/06 6518.3 84 ft below Steve 1794 621.00 0.29
6/18/07 6568.55 33.8 ft below Steve
7/10/07 6573.04 29.3 ft below Steve 449 22.01 0.20
7/10/07 6573.04 29.3 ft below Steve
7/24/07 6574.22 28.1 fi below Steve 118 14.33 0.082
7/24/07 | 6574.221 *Pumping, 1 ft shift in .
8/24/07 | 6574.943 transducer 0.72 30.83 0.023
8/24/07 | 6574.943 27.4 £t below Steve
9/5/07 | 6575.157 27.1 fi below Steve 0.21 1217 0.018
9/5/07 | 6575.157 27.1 fi below Steve
9/14/07 | 6575.779 26.5 ft below Steve 0.62 900 0.069
9/14/07 | 6575.779 26.5 ft below Steve
9/25/07 | 6576.045 26.3 ft below Steve 0.27 10.67 0.025
9/25/07 | 6576.045 26.3 ft below Steve
10/29/07 | 6576.656 25.6 ft below Steve 061 33.47 0.018

Water level and inflow data were also evaluated as functions of mine volume and elevation to determine
how these variables affect the rate of mine flooding. Mine void volumes by level are shown graphically in
Figure 23. Plots of the rate of water level rise and inflow against elevation and mine void volume are

presented in Figure 24 and Figure 25. Flooding data are summarized in Table 16.
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Table 16. Mine Void Volumes and Observed Inflow Rates During Refilling

Bottom Top Void lésatleteorf D“y.s to | Calculated
Level Elevation | Elevation | Volume Level Fill Inflow
Rise Level Rate
(ft) (ft) (ft) | (ft/day) (gpm)
Above Steve| 6602 6949 2,568,698 --- -- -
200 6479 6601 609,236 - --- ---
300 6352 6478 669,047 0.32 440.2 8.7
400 6245 6351 498,698 0.19 299.3 4.7
500 6118 6244 756,206 0.60 238.3 18.7
600 5993 6118 985,274 0.68 183.8 278
700 5861 5993 2,360,088 0.63 208.4 58.8
800 5764 5861 256,162 0.88 109.9 12.1
900 5660 5764 2,284,199 0.47 220.0 53.9
1000 5556 5660 1,013,990 1.40 74.3 70.8
1100 5453 5556 784,829 1.96 52.6 77.4
1200 5351 5453 458,321 3.06 333 71.4
1300 5246 5351 621,218 3.01 34.8 92.6
1400 5140 5246 125,914 3.60 29.4 222
1500 5035 5140 1,273,234 2.57 40.8 162.0
1600 4929 5035 1,174,644 1.85 57.2 106.7
1700 4824 4929 1,061,254 2.17 48.3 114.1
1800 4718 4824 213,873 8.72 12.2 91.3
1900 4598 4718 3,438,490 2.22 54.2 329.4
Notes: Inflow rates for each level were calculated as void volume divided by time to fill.

--- = mine has not filled to top of level

Based on the observed rate of mine flooding and plots comparing the rate of inflow and rise in water level
to elevation and mine void volumes, the following conclusions can be made:

1.

The plot of the water level in the mine versus time forms a smooth and predictable curve in spite of
large variations in mine volume between levels (Figure 21).

The average rate of rise of the mine pool decreased over time from 5.7 f/day during the initial
filling of the 1,900 and 1,800 levels to about 0.7 ft/day during filling of the 900 to 600 levels and
about 0.3 ft/day filling the 300 and 400 levels. Above the 300 level, the rate of rise of the mine
pool decreased from 0.29 ft/day to less than 0.025 ft/day.

Changes in mine volume between levels does not appear to affect the rate of water level rise to a
significant extent. The R? correlation between the rate of rise and void volume is weak (0.0819)
with a negative slope

The volumetric rate of inflow has a moderate positive correlation with increasing mine volume (R?
= 0.4634). In other words, the volumetric inflow (gpm) tends to increases or decrease with the
volume of the mine workings. This relationship is probably a function of the increased “effective
radius” of levels with extensive workings which intercept groundwater over a larger area.
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5. The rate of rise of the mine pool decreases as the elevation of the mine pool increases. The R
correlation between rate at which the water level in the mine is rising and elevation has a negative
slope and is 0.4672.

6. The rate of inflow decreases as the elevation of the mine pool increases. The R? correlation
between inflow and the elevation of the mine pool has a negative slope and is 0.5425.

5.2.4 Projected Final Water Level

Although pre-mining static water levels were not measured prior to development of the Schwartwalder
deposit in the 1950’s, the expected level to which water will rise in the flooded mine can be calculated
based on the observed inflow rates over time.

Two known conditions are used in the calculation: (1) dewatering mine inflow when the Schwartzwalder
was advanced to its furthest depth (with pegmatite drillholes plugged) and (2) pumping rates during the
pilot plant test in July and August, 2007 (with the pump set at 27 ft below the collar of the #2 shaft in the
Steve Level. In both cases, the flow was accurately measured, and the pumping water level is known. The
static water level is not known, and can be calculated iteratively using the Theim steady-state equation for
Theim equation for steady-state radial flow to a well:

_ 2nLKH
Q= In(R/rs)

Volumetric inflow to the mine [L*T"']
Length of the well screen [L]

Hydraulic conductivity [LT"']

Drawdown [L]

Radius of influence [L]

Radius of the well bore or mine workings [L]

Il

where:

S m RSO
i

Re-arranging to solve for hydraulic conductivity (K):

< Qin(®R/n)
27LH

Or to solve for drawdown:

g2 In(R/r»)
27KL

The iterative calculation involves first solving the Theim equation for the hydraulic conductivity that would
produce the 180.1 gpm observed average inflow from bedrock when the mine was fully excavated'®. Next,
a second Theim equation is solved for drawdown that would produce the 1.2 gpm observed during the pilot
plant pumping test, with the pump set at 27 ft below the Steve Level shaft opening. The equation is set up
to allow any drawdown up to a maximum of 342 ft (the height of the hillside directly above the #2 shaft on
the Steve Level, plus the depth of the pump below the collar). The calculated drawdown is then used to
determine the saturated thickness (L) in both equations. The two equations are solved iteratively for K, H,
and L.

10 Average inflow at full depth was 188.9 gpm after the pegmatite coreholes were plugged and the initial storage deficit was met.
Given 8.8 gpm average infiltration from surface, the yield from bedrock was approximately 180.1 gpm.
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The calculation indicates that an overall bedrock permeability of 2.8x107 cm/sec would yield the inflows
from bedrock observed at the full extent of mining (Table 17). This is higher than bedrock permeabilities
measured from underground packer tests, but likely to represent the composite hydraulic conductivity of
fractured and unfractured bedrock around the mine. Using this hydraulic conductivity value, the drawdown
was calculated to be 14.6 ft below the static water level during the pilot plant pumping test, which indicates
that the static water level is about 12 ft below the Steve Level or at an elevation of 6590 ft NAD 27. This
simulation suggests that groundwater from deep bedrock will not discharge from the Steve Level adit, since
the final static water level will be about 12 ft below the adit.

Table 17. Calculation of Final Static Water Level in the Flooded Mine

Case L. Fully Mined & Dewatered (1990 — 1995)
Saturated Thickness (ft) 2,188
Hydraulic Conductivity (cm/sec) 2.8E-07
Drawdown (ft) 2188
Yield (ft'/day) 34,672
Yield (gpm) 180.1
Target yield (gpm) 180.1

Case IL Refilling, Pilot Plant pumping test (July — Aug

2007)
Saturated thickness (ft) 2,188
Static Water Level wrt datum 0
Saturated Thickness (ft) 2,188
Hydraulic Conductivity (cm/sec) 2.8E-07
Drawdown below static water level (ft) 14.6
Yield (ft*/day) 231
Yield (gpm) 1.2
Target Yield (gpm) 1.2

This calculated final water level elevation is consistent with the slowing rate of water level rise over time
(Figure 22). At the September 2007 rate of water level rise (0.025 ft/day), up to 560 days could be
necessary for water level to reach the calculated static. Transient effects, such as infiltration during wet
cycles, could accelerate this rise. Conversely, the rate of rise may slow as the water level in the mine
approaches equilibrium, and it may take longer than April 2009 to reach this static level.

Downward seepage from the upper workings during particularly wet months could temporarily increase
water levels in the mine above this calculated static water level. When the mine was fully dewatered at its
maximum depth (from 1995 — 1999), the highest monthly infiltration from precipitation was estimated at
28 gpm during June, and 8.8 gpm on an annual average. However, now that the mine has substantially
filled, the cone of depression in the saturated rock mass has a smaller capture area (Section 0, Figure 20),
and infiltration through the upper workings in this area is believed to average less than 1.5 gpm. Flows
from individual seeps in the upper workings (measured in 1999) were generally less than 0.25 gpm during a
wet spring. Therefore, seasonal conditions are not expected to result in any significant transient head
buildup above the static water level.
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5.3 Evaluation of the Hydraulic Connection Between Ralston Creek and the Mine

Ralston Creek does not appear to be in strong hydraulic connection with the Schwartzwalder Mine based
on stream flow rates, mine pumping rates, and isotopic comparison of mine water and surface water.

5.3.1 Evidence from Stream Flow Data

Stream flow data for Ralston Creek above the reservoir'! indicate that the monthly average low flows in the
creek are about 1.6 cfs (Section 3.1), and the creek is often dry above Ralston Reservoir. Near the mine,
however, the creek has seldom (if ever) been dry, even while the mine was pumping at its maximum flow
rate. Shutting off the mine pumps has had no detectable affect on flow rates in Ralston Creek.

5.3.2 Evidence from Mine Pumping Rates

Pumping rates from the underground mine were low, considering the depth of the mine and extent of
workings. The highest inflows occurred as during the sinking of new shafts or rapid development of
stopes. These activities led to increased water flow to the mine (Figure 18), which decreased over time as
the storage in the rock mass was drained. If a strong and direct hydraulic connection with Ralston Creek
existed, inflow to the mine would be lower than the observed inflow rates of 140 to 600 gpm (with an
average of around 190 gpm).

5.3.3 Stable Isotopic Analysis of Mine Water and Ralston Creek

The potential for hydraulic connection between the mine and Ralston Creek was evaluated using the
radioactive isotope of hydrogen, tritium (*H), and stable isotopes of oxygen and hydrogen (°0/'%0, 'H/H).
A total of 6 water samples were collected for this analysis. One sample was collected from Ralston Creek
near the mine. Five samples were collected from various locations in the underground mine. Sample
locations and analytic results are summarized in Table 18.

Table 18. Summary of Isotopic Data for Water Samples

Sample Date Location *H %0 H
(T.U) (30} (D)
RC-980820 8/20/98 Ralston Creek near mine 12.4 -142  -108
779-DH 8/20/98 700 Level — pool 14.5 -16.0  -120
1730 Drift 8/20/98 1,700 Level — drift 14.3 -15.5  -114
19D-DH46 8/20/98 1,900 Level - DH19D-15(Fe) 6.0 -14.7  -110
19D-DH-Mn  8/20/98 1,900 Level - DH19D-16(Mn) 42 -14.6  -109

19-JOS-2026  8/20/98 1,900 Level — Johnson Ore Shoot 3.1 -14.5  -108

Analyses of oxygen and hydrogen isotope ratios in water samples can be compared to ratios observed in
meteoric water to identify the probable source of underground water. Isotopic data are typically reported as
5'%0 and 3D which are defined as:

(180/‘60)sample _(180/160)standard

5 B0= s x 1000
s tan dard
*HI'H) e —CHI'H
D = ( z;aI{mp;elH() )standard x 1000
standard

11 The flow is the sum of the flow at the gage above Ralston Reservoir and withdrawals at the Long Lake diversion, which takes
water from Ralston Creek above the Stream gage.
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and represent the relative difference in abundance of the isotope in the sample per mil (parts per thousand)
compared to standard mean ocean water (SMOW).

The isotopic composition of water samples was evaluated using the standard format which plots §'°0
against 8D and compares the resultant position against the meteoric water line (Figure 26). The meteoric
water line is described by the equation 8D=85"*0+10 and represents isotopic fractionation by atmospheric
processes (Drever 1988). Waters that differ significantly from the isotopic compositions observed for
meteoric waters are generally interpreted to have had long residence times as groundwater.

Stable Isotope Analysis
-100
-105
110 /
Mateoric Water Line 190-DH48
Q s
Cs) y=8x ¢ 10 / 180 DrH- M
_‘/' Johnson Ore Shoot
G Ratston Cr
700 Level Pool 1,730 Orit
-125 |
|
-130 ; i
At 166 -16 15.5 -15 148 14
é"o

Figure 26. Stable Isotope Evaluation of Water Samples

All of the water samples plot close to the meteoric water line which indicates a meteoric origin for the
infiltrating mine water. In general the isotopic composition of the water has been relatively unaffected by
its transit through the rock mass suggesting that the water infiltrated quickly and moved to depth from
surface recharge areas.

Mine water samples are isotopically lighter than water from Ralston Creek. This fractionation could occur
from differences in elevation between source areas for the mine water and Ralston Creek, by evaporation of
the lighter fractions from the stream, or by contact of Ralston Creek Water with atmospheric carbon
monoxide and carbon dioxide (Drever, 1988). All of these mechanisms work to increase the isotopically
heavier fraction in surface water. In general, the isotopic composition of precipitation at a given location is
approximately constant, but it varies from season to season and from one rainstorm to another. An
alternate explanation for the fractionation observed between mine water samples and Ralston Creek would
be that water in the mine is derived from infiltration of meteoric water that fell during a different season
than the water in the creek.

Although the stable isotope analyses indicate that mine water is of certain meteoric origin, isotopic
differences between the mine water and water in Ralston Creek suggest that Ralston Creek is not the direct
source of the underground water. In particular, the isotopic composition of water sampled from the 700
and 1,700 level are notably lighter than water in Ralston Creek. Samples collected from the 1900 level and
the Johnson Ore Shoot are less definitive.
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5.3.4 Tritium Dating of Mine Water

Tritium occurs naturally in the atmosphere, but by far, the most important source of tritium in meteoric
water is from nuclear testing between 1952 and 1969. Pre-bomb tritium levels in rainwater averaged about
10 TU (Drever, 1988). During the 1960s, tritium levels in the atmosphere spiked above 10° TU before
decaying to the current level of about 10 to 15 TU. Tritium has a half life of 12.3 years and is not formed
in the subsurface.

Water that entered the groundwater system at any time during the last 50 years has approximately the same
tritium concentration as meteoric water today because of equivalent rates of radioactive decay in the
atmosphere and subsurface. Meteoric water that entered the groundwater system prior to 1952, had an
initial tritium concentration of about 10 TU which will have decayed to less than 0.6 TU today.
Groundwater that infiltrated after 1952 have tritium concentrations of about 10 to 15 TU. Groundwater
with tritium concentrations between about 0.6 and 10 TU indicate mixtures of pre 1952 and post 1952
water, or result from subsurface ionic fractionation which is rare.

Results of the tritium analysis returned a value of 12.4 for Ralston Creek. This value is typical of
precipitation, and suggests that the water in Ralston Creek was recent precipitation and/or groundwater
baseflow with a residence time of less than 52 years.

Water samples from the 700 and 1,700 levels had tritium concentrations of 14.5 and 14.3 respectively.
These values indicate that the water infiltrated from meteoric water less than 52 years ago. Tritium
concentrations for water samples from the 1,900 level varied from 3.1 to 6.0 TU and indicate a mixture of
old (pre 1952) and new (post 1952) water. Based on these results it is reasonable to conclude that the pre-
mining groundwater at the 1,900 level was more than 52 years old and that vertical flow induced by
pumping from the mine induced younger water to be drawn down to the 1,700 Level and below. During
operation, the mine would have acted as a 2,000 foot deep well that increased the velocity of flow toward
the mine and reduced the transit time of infiltrating meteoric water. Under the pre-mining condition,
however, a much longer transit time would have been required.

In short, the tritium data do not definitively indicate the presence or lack of a hydraulic connection between
Ralston Creek and the mine. Under dewatered conditions, the transit of meteoric derived water to workings
above the 1,700 Level is documented to be less than 52 years. Transit of water to the deeper portions of the
mine is more lengthy with a substantial component of the water infiltrating at the surface before 1952.

5.3.5 Summary

A strong direct hydraulic connection between Ralston Creek and the Schwartzwalder Mine is not indicated
by the available evidence. However, a weak hydraulic connection may exist, so that while some water may
have flowed from the creek into the mine during dewatering, flows from the creek to the mine were small
and controlled by the inherent low permeability of the rock mass (2.8x10-7 cm/sec average bulk hydraulic
conductivity). The low permeability of the bedrock limited flow from the creek into the mine, and
dewatering the mine did not drain Ralston Creek.

6. SURFACE WATER QUALITY

The water quality in Ralston Creek is affected by natural runoff and groundwater inflow, upgradient
abandoned mines, the fill materials in the valley at the Schwartzwalder mine, and previously by discharge
from the Schwartzwalder water treatment plant. The magnitude of loading from these sources was
evaluated by studies performed during 1998 and 1999, and by previous investigations.
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6.1 Surface Water Quality Standards

6.1.1 Discharge Permit Limits

The discharge permit (#CO-0001-244) issued by the State of Colorado listed effluent limits for water
discharged from the water treatment plant operated at the site. Those limits included specific metals,
uranium (0.776 mg/L) and radium 226/228 (3 pCi/L), as shown in the following table.

Table 19. Discharge Permit Effluent Limitations

Effluent Limitations
Effluent Parameter Maximum Concentrations
30-Day Average | Daily Maximum
Flow, MGD 0.288 Report
COD, mg/l 100 200
Total Suspended Solids (TSS), mg/l 20 30
Potentially Dissolved Uranium, ug/l 776 1243
Radium 226 +228 (total), pCi/l 3 10
pH, s.u. (minimum-maximum) NA 6.5-9d/
Oil and Grease, mg/1 NA 10 &/
Total Recoverable Antimony, ug/l 6 Report
Boron, mg/1 0.75 Report
Total Recoverable Chromium, ug/l 11 16
Potentially Dissolved Copper, ug/I 5.4 7.7
Potentially Dissolved Silver, ug/l 0.027 0.73
Potentially Dissolved Zinc, ug/l 71 71
Weak Acid Dissociable Cyanide, ug/l NA 5
Fluoride, mg/l NA 2
Totak Recoverable Thallium, ug/l 0.5 NA
Whole Effluent Toxicity, Chronic Lethality
Ceriodaphnia species NA IWC =100%
Fathead Minnow (Pimephales promelas) NA IWC = 100%

The discharge permit applied to the single discharge point (Outfall 001), the pipe at which water from the
treated water retention pond was released to Ralston Creek. In the 29 reporting periods leading up to the
discharge permit renewal in 2005, CDPHE identified only four limit excursions: pH (1 event), thallium (1
event), silver (1 event), and ceriodaphnia WET test results (1 event). The Discharge Monitoring Reports
have reported no discharge since the water treatment plant was shut down in June 2002.

6.1.2 Stream Standards

The Colorado Department of Public Health and Environment (CDPHE) Water Quality Control
Commission (WQCC) has published in-stream water quality standards for this reach of Ralston Creek.
Located in the Clear Creek Basin, Reach 17b includes the “mainstem of Ralston Creek from the source to
the outlet of Arvada Reservoir, including Ralston Reservoir and Upper Long Lake” (5CCR 1002-38).
Regulation Number 38 (SCCR 1002-38) lists the specific numeric standards for Stream Segment 17b, while
Regulation Number 31 (5CCR 1002-31) gives the basic stream standards and methodologies applicable to
all state waters.

The applicable water quality standards for cold water biota in Ralston Creek Stream Segment 17b are listed
in Table 21. Acute and chronic standards for metals are based on dissolved concentrations, except where
noted otherwise in Table 21. The numeric criteria for cadmium, chromium II1, copper, lead, manganese,
nickel, silver, uranium, and zinc are hardness dependent, and are calculated according to the following
equations:
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C - WER'emA~ln(H)+bA . Ka

(acute)

_ WER‘emc~ln(H)+bC .Kc

(chronic) —

C

where WER= Water effect ratio
m,= Metal-specific constant for acute toxicity (e.g, ma for uranium is 1.1021)

mc= Metal-specific constant for chronic toxicity (e.g, mc for uranium is 1.1021)
=  Hardness (mg/L as CaCO;)

ba= Metal-specific constant for acute toxicity (e.g, by for uranium is 2.7088)

bc=  Metal-specific constant for chronic toxicity (e.g, be for uranium is 2.2382)

= Freshwater conversion factor

The numeric criteria shown in Table 21 have been calculated based on a hardness of 163, which is the low-
flow average at station SW-BPL since sump shut-off in June 2002. The calculation assumes a water effect
ratio (WER) of 1.0 unless otherwise noted.

The uranium standard of 40 pCi/L (0.059 mg/L) applies at a water supply intake. Elsewhere, the hardness-
based aquatic toxicity standards apply. Using a hardness of 163 mg/L, the acute toxicity standard for
uranium is 4.12 mg/L and the chronic toxicity standard is 2.57 mg/L.

The hardness value used in calculating numeric criteria is the average of the calculated hardness values for
station SW-BPL during low flow months from June 2002 to February 2007. The use of average of
hardness values during low-flow season is in accordance with the CDPHE WQCCs “Basic Standards and
Methodologies for Surface Water,” Document 5 CCR 1002-31, Table III, footnote (3). At Station SW-
BPL, the low-flow season occurs between July and February. Hardness values were calculated from
magnesium and calcium concentrations, and the calculated values were similar to laboratory-determined
hardness values, when reported by the lab. Because values for many analytes, including calcium and
magnesium, were different before and after the sump shut-off, only data from post sump shut-off were used
to determine the mean hardness value used in the numeric criteria calculations. Calculated hardness values
for these distinct periods are presented in Table 20.

4109B.071116 Whetstone Associates é



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation

46

Table 20. Determination of Hardness Values Used in Calculating Hardness-Based Aquatic

Standards
Pre sump shut-off Post sump shut-off Post sump shut-off, low flow
Calculated Calculated Calculated
Hardness, Hardness, Hardness,
mg/L as mg/L as mg/L as
Date CaCO3 Date CaCO3 Date CaCO4

10/20/98 149 6/25/02 194 12/31/02 352
11/19/98 153 12/31/02 352 1/31/03 305
12/17/98 121 1/31/03 305 2/27/03 222
1/19/99 123 2/27/03 222 7/29/03 258
2/15/99 160 3/26/03 112 7/31/03 146
12/21/00 108 4/29/03 46 9/26/03 165
1/29/01 172 5/22/03 49 10/31/03 138
2/28/01 119 6/23/03 88 11/25/03 112
3/27/01 89 7/29/03 258 12/16/03 123
4/18/01 69 7/31/03 146 1/23/04 123
5/29/01 68 9/26/03 165 2/25/04 93
6/19/01 115 10/31/03 138 7/29/04 86
7/11/01 110 11/25/03 112 8/30/04 76
8/24/01 153 12/16/03 123 9/29/04 90
9/17/01 121 1/23/04 123 7/31/05 221
10/24/01 137 2/25/04 93 8/30/05 214
11/27/01 128 3/30/04 103 11/30/05 138
12/18/01 126 4/28/04 69 12/31/05 103
1/22/02 166 5/31/04 117 2/27/06 123

2/26/02 202 6/29/04 106

3/26/02 115 7/29/04 86

4/24/02 111 8/30/04 76

5/28/02 104 9/29/04 90

3/22/05 93

5/31/05 62

6/22/05 73

7/31/05 221

8/30/05 214

11/30/05 138

12/31/05 103

2/27/06 123

3/29/07 72
Average: 127 Average: 133 Average: 163
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Table 21. Water Quality Standards for Ralston Creek Stream Segment 17b
STREAM SEGMENT DESCRIPTION
3

REGION:
BASIN: Clear Creek
STREAM SEGMENT: 17b. Mainstem of Ralston Creek from the source to the inlet of Arvada Reservoir, including Ralston Reservoir, and Upper Long
Lake.
DESIGNATION: up
QUALIFIERS: Water + Fish, Organics
CLASSIFICATIONS: Aq Life Cold 2, Recreation la, Water Supply, Agriculture
NUMERIC STANDARDS
Basis of calculated standards:
pH= 7.06 s.u., low-flow average at SW-BPL, post sump shut-off
T= 1.25 °C, low-flow average at SW-BPL, post sump shut-off
Hardness = 163 mg/L, low-flow average at SW-BPL, post sump shut-off
Physical and Biological acute chronic
D.O* 6.0 mg/L
D.O. (sp)* 7.0 mg/L
pH* 6.5-9.0 S.U.
F. Coli* 200/100mL count
E. Coli* 126/100mL count
Inorganic
Ammonia* 228 5.77 (elsp) mg/L as N total
Chlorine* 0.019 0.011 mg/L total residual
Cyanide* 0.005 mg/L free
Sulfur* 0.002 mg/L
Boron* 0.75 mg/L
Nitrite* 0.05 mg/L
Nitrate* 10 mg/L
Chloride* 250 mg/L
Sulfate (ws)* 250 mg/L
Metals
Aluminum 750 87 ug/L total recoverable
Arsenic, * 50 - ug/L total recoverable
Cadmium(* 2.60 (tr) 0612 ug/L dissolved
Chromium 11I* 50 -e- ug/L total recoverable
Chromium VI* 16 11 ug/L dissolved
Copper* 213 13.6 ug/L dissolved
Iron, dissolved (ws)* - 300 ug/L dissolved
Tron, total recoverable* -- 1000 ug/L total recoverable
Lead* 109.5% 4279 ug/L dissolved
Manganese* 3513 1941 ug/L dissolved
Manganese (ws)* -e- 50 ug/L dissolved
Mercury, Total* - 0 ug/L total
Nickel* 707.9 78.6 ug/L dissolved
Selenium* 0.0184 0.0046 ug/L dissolved
Silver* 4.70% 0.74 ug/L dissolved
Thallium - 15.00 ug/L dissolved
Uranium 4116 2571 ug/L dissolved
Uranium, at the intake 40 pCi/L dissolved
Uranium, at the intake 0.059 mg/L dissolved
Zinc* 217.49 188.57 ug/L dissolved
Radionuclides
Americium 241 0.15 pCi/L total
Cesium 134 80 pCilL dissolved
Plutonium 239 and 240 0.15 pCi/L total
Radium 226 and 228 5 pCi/L total
Strontium 90 8 pCi/L total
Thorium 230 and 232 60 pCi/L total
Tritium 20,000 pCi/L dissolved
NOTES:
Standards from Colorado Administrative Code SCCR 1002-31 and SCCR. 1002-38 (effective July 1, 2007)
Values in this table calculated using a water effect ratio (WER) of 1.0 unless otherwise noted
*Required by site-specific standards
(sp) - spawning standard
(elsp) - early life stages present
(ws) - water supply standard
(tr) - trout standard
(1) Cadmium KA = 1.136672 - (In(hardness) x 0.041838) = 0.924
(2) Cadmium KC = 1101672 - (In(hardness) x 0.041839) = 0.889
(3) Lead KA = 1.46203 - (In(hardness) x 0.145712) = 0.720
(4) Lead KC = 1.46203 - (In(hardness) x 0.145712) = 0.720
(5) Silver KA =0.5
(6) Zinc KA =0.978
(7) Zinc KC = 0.986
Equation for A ia acute dard is based on "salmonids present:” = 0.275/( 14107204 -PHy 4 39.0/(1+10°" 7204
Equation for A ia chronic standard is based on elsp = 2.85 x [0.0577/(1+107% "P) +39,0/(1+10° " *)] when T <2215
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6.2 Previous Studies of Surface Water Quality

The USGS and others have performed several studies of water quality in Ralston Creek. Most of these
studies were associated with the Schwartzwalder Mine discharge permit.

Yang'? and Edwards'? (1984) collected water samples and bed sediment samples from Ralston Creek and
Reservoir during the winter of 1980 and spring of 1981 for uranium and radium analyses. They determined
that the concentrations of uranium and radium in Ralston Creek, 400 feet upgradient of the Schwartzwalder
mine, were 4.0 mg/L and 0.13 pCi/L, respectively.

R.G. Otto & Associates (1984) performed a detailed survey of surface and groundwater quality to assess
the impact of runoff and seepage from the waste rock piles on the water quality in Ralston Creek. Surface
water samples were collected upstream and downstream of the waste rock piles and groundwater samples
were collected downslope of the disposal site from September 1983 through August 1984. The study
concluded that the waste rock piles had no measurable impact on water quality in the stream, with the
possible exception of stream uranium levels. The uranium data were inconclusive for determining impact,
and the uranium levels in Ralston Creek downstream of the waste rock piles were well below the Colorado
Basic Stream Standards.

6.3 Surface Water Sample Stations

6.3.1 Compliance Monitoring Stations

Monthly reporting of water quality in the treatment plant discharge water is required under Cotter’s NPDES
discharge permit. In addition, water quality has been monitored monthly (1990 to 2006) and quarterly
(January 2007 to present) at the designated point of compliance in Ralston Creek (Station SW-BPL) and
the results are submitted in an annual report to the Division of Reclamation, Mining and Geology (DRMG).

6.3.2 Additional Non-Routine Sampling

In addition to the compliance monitoring point in Ralston Creek (SW-BPL), five other stations have been
monitored monthly from 1990 to 2002 and periodically (monthly to semi-annually) from June 2002 to
September 2007. These stations are currently on a quarterly sampling schedule. The purpose of these
samples was to understand upstream sources, further characterize the creek, and, at station SW-ARH, to
evaluate the potential effects of an ore truck spill on the creek.

Two of the stations are located above the point of compliance. The uppermost station is located in Ralston
Creek above the waste rock dumps (SW-AWD). The second is located above the former water treatment
plant discharge location (SW-A001). Three of the stations are located downstream of the point of
compliance: SW-ARH, SW-FBRG, and SW-LLHG, which is located on Ralston Creek at the Long Lake
Head Gate, approximately 1.5 miles downstream from the Schwartzwalder Mine.

The period of record extends from approximately 1973 to the present'*. The data set contains dissolved and
total uranium and radium, as well as field parameters (temperature, pH, conductivity, and dissolved
oxygen.) A longer suite of parameters is analyzed approximately annually at these stations, as discussed
Section 6.5.

12 A ffiliated with the USGS at the time.
13 Affiliated with the Colorado School of mines at the time

14 The surface water quality data evaluated for this report ranges from 1998 (or 1990 for uranium) to September 2007.
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Table 22. Compliance Monitoring Stations and Non-Routine Sampling Stations in Ralston

Creek
S'I&i’ll;}l(éN NORTHING | EASTING |[ELEVATION DESCRIPTION FREQUENCY
SW-LLHG 726,873.63 | 2,065,661.22 6358.0 Long Lake Head Gate Monthly
SW-ARH 729,590.23 | 2,064,210.64 6358.0 Above Red Hill Variable
SW-FBRG 731,700.86  2,063,819.07 6460.0 First Bridge Variable
SW-BPL 732,105.23 |2,063,068.76 6509.0 Below Property Line Monthly
SW-DIS001 733,406.0 2,061,299.0 6585.0 Discharge Monthly
SW-AQ01 733,650.46 | 2,061,153.05 6590.57 Above Discharge Pt A001 | Monthly
SW-AWD 734,870.0 2,059,850.0 6639.9 Above Waste Dump Variable
SW-Abv Pl Above Plant Site Variable
D-MENA 735,830.0 2,056,360.0 6790.0 Downstream of Mena Variable
SHFTMENA 735,960.0 2,055,850.0 6835.0 Mena Shaft Variable
U-MENA 735,940.0 2,055,380.0 6815.0 Upstream of Mena Variable

Note: Coordinates in NAD 27. Stations listed in order from downstream to upstream.

6.3.3 1998 — 1999 Baseline StudyData

Water quality in Ralston Cr
data collection period from 1

eek was measured approximately monthly at 10 stations during the baseline
998-1999. The 10 stations are listed in order from downstream to upstream in

Table 23. The analytical suite included constituents for which drinking water Maximum Contaminant
Levels (MCLs) and Colorado instream water quality standards existed at the time.

Table 23. Surface Water Quality Sampling Stations From the 1998-1999 Baseline

Hydrology Study

STATION | NORTHING | EASTING ELEVATION DESCRIPTION

SW-LLHG 726,873.63 | 2,065,661.22 6155.00 Long Lake Head Gate (1.5 miles downstream)
SW-BPL 732,105.23 | 2,063,068.76 6508.97 Below Property Line (near MW8)
SW-GS 732,466.73 | 2,062,546.19 6533.43 Guard Shack (near MW7)

SW-BOS 732,696.77 i 2,062,307.12 6543.60"°  iBelow Ore Sorter (near MW6)

SW-0S 732,902.10 : 2,062,102.41 6551.92 Ore Sorter (upstream from Sump3)
SW-PL 733,088.71 {2,061,744.42 6563.94 Parking Lot (near MW3A)

SW-BDIS 733,336.16 | 2,061,476.31 6577.34 Below Discharge

SW-A001 733,650.46 | 2,061,153.05 6590.57 Above Discharge (upstream of culvert)

SW-UC 734,328.15  2,060,300.99 6618.08 Upper Culvert (upstream of culvert)
SW-UP 735,102.33 | 2,059,153.21 6660.82 Upgradient  (~1,200° E of prop. Boundary)

15 Elevation is approximate (within 1 ft) for station SW-BOS
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6.4 Potential Loading Sources

6.4.1 Upgradient Sources

The water quality in Ralston Creek is affected by upgradient sources, including the Mena and Northstar
Mines. Neither of these properties have been owned or operated by Cotter Corporation. The flow
conditions and water quality from the Mena Mine were investigated in 1999.

The Mena Mine is located approximately 2 miles upstream of the Schwartzwalder Mine. The Mena Mine
shaft is 50-90 feet deep. The mine consists of a north drift and a south drift, each of which extends 100-200
ft. The water level in the Mena mine has at times reached creek level, but is often 15-20 feet below the
portal.

Water quality samples have been collected in the creek downstream and upstream of the mine, and in the
mine shaft itself. These data indicate that total uranium increases very slightly from upstream to
downstream, while dissolved uranium concentrations in the creek are unaffected by the mine. The
concentrations of most other parameters in the creek, including total alkalinity, pH, conductivity, TDS, Ca,
Mg, Cl, and NH,, are apparently not significantly affected by the Mena mine. Slight decreases in sulfate
and iron and increases in TSS are apparent. The sampling results are provided in Appendix F.

6.4.2 Alluvium and Fill

Four sumps were operated in the alluvium and fill adjacent to Ralston Creek (Figure 10). The sumps
operated from 1990 to June 2002, and were designed to limit direct seepage of uranium-impacted water
from the alluvium into the creek. During operation, the sumps were effective in reducing uranium loading
to Ralston Creek because alluvial groundwater with higher concentrations of uranium and other dissolved
solids was drawn into the sumps and prevented from interacting with water in the creek.

The effect of groundwater in the alluvium and valley fill on water quality in Ralston Creek was evident
when the sumps were shut down. Two short-duration sump shutdown tests were conducted in 1998 and
1999, and the sumps were permanently shut down in June 2002. The sump shut down tests (Appendix G)
indicated that water quality in Ralston Creek would be affected after the sumps were permanently shut
down. The permanent shutdown of the sumps resulted in an initial flush of higher concentrations, which
have generally decreased over time as described in Section 6.5.2.

6.4.3 Mineralized Bedrock

Naturally mineralized bedrock is an additional potential source of loading to Ralston Creek. In addition to
potential contributions from upgradient mines listed in Section 6.4.1, Ralston Creek flows across the
mineralized Illinios Fault zone upstream of the Schwartzwalder’s Pierce and Steve Adits and other
mineralized areas downstream of the mine property. Radiometric readings in the area drained by Ralston
Creek are shown in the USGS map prepared by E.J. Young (1985) (Figure 27).
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6.5 Ralston Creek Water Quality

Water quality in Ralston Creek is affected by runoff from the drainage basin, groundwater inflow,
upgradient abandoned mines, fill material in the valley at the Schwartzwalder Mine site, and, prior to June
2002, discharge from the mine’s water treatment plant. The backgroundwater quality and the magnitude of
these loading sources was evaluated during the 1998-1999 baseline hydrology study, in previous studies,
and more recently with the latest water quality sampling results for the creek.

Water in Ralston Creek upstream of the Schwartzwalder Mine is a calcium-bicarbonate type water, with
low levels of TDS (averaging 140 mg/L). Most metals are below detection at upstream monitoring stations
SW-UP, SW-UC, SW-AWD, and SW-A001 (Table 24). Uranium at upstream stations SW-AWD and SW-
A001 have never exceeded the water supply intake standard of 40 pCi/L or 0.059 mg/L (Figure 34) or the
instream aquatic toxicity standards. Although water quality in Ralston Creek changes with distance
downstream of Stations SW-AWD and SW-A001, as the creek flows across the mineralized zone and past
the property, the applicable standards for uranium and trace metals have seldom been exceeded, as shown
in the following table. Dissolved uranium has not exceeded the chronic or acute hardness-based aquatic
toxicity standards in any of 98 samples analyzed. Total mercury exceeded chronic aquatic standards in one
of 51 samples, dissolved iron in one of 60 samples, and total iron in one of 45 samples. Total aluminum
exceeded the chronic aquatic toxicity standard in 9 of 52 samples, while the acute standard was exceeded
only once.

Parameter Units Summary Statistics Aquatlchitz(iir:i:rsd:t(;;s:ggs)average Number of Exceedences
#of Samples  #of ND__ % ND Acute Chronic # of Acute  # of Chronic

pH s.u. 16 0 0% 6.5-9.0 6.5-9.0 0 0
Nitrate Nitrogen mg/L 10 3 30% 10 10 0 0
Ammonia, total mg/L 10 3 30% 28 5.77 0 0
Sulfate mg/L 71 0 0% 250 250 0 0
Chloride mg/L 70 0 0% 250 250 0 0
Aluminum, total mg/L 52 41 79% 0.75 0.087 1 9*
Arsenic, total mg/L 54 54 100% 0.05 - 0 ---
Boron, total mg/L 3 3 100% 0.75 0.75 0 0
Cadmium, dissolved mg/L 6 6 100% 0.0026 0.00061 0 0
Chromium, dissolved mg/L 6 6 100% 0.016 0.011 0 0
Cyanide, total mg/L 1 1 100% 0.005 0.005 0 0
Copper, dissolved mg/L 75 63 84% 0.0213 0.0136 0 0
Tron, dissolved mg/L 60 40 67% - 0.3 - 1
[ron, total mg/L 45 11 24% --- 1 - 1
Lead, dissolved mg/L 8 8 100% 0.1095 0.00427 0 0
Lead, total mg/L 54 54 100% 0.1095 0.00427 0 0
Manganese, dissolved mg/L 72 62 86% 3.513 1.941 0 0
Manganese, total mg/L 51 36 1% 3513 1.941 0 0
Mercury, total mg/L 51 50 98% - 0 --- 1
Nickel, dissolved mg/L 8 8 100% 0.7079 0.0786 0 0
Selenium, dissolved mg/L 8 8 100% 1.84E-05 0.0000046 0 0
Silver, dissolved mg/L 9 9 100% 0.0047 0.00074 0 0
Thallium, dissolved mg/L 77 77 100% --- 0.015 - 0
Zing, dissolved m 10 8 80% 0.2174 0.1885 0 0
Uranium, dissolved mg/L 98 0 0% 4.116 2571 0 0
Uranium, suspended mg/L 64 34 53% 4116 2.571 0 0
Uranium, total mg/L 2 0 0% 4.116 2571 0 0
Radium-226, dissolved | pCi/L 65 14 22% 5 5 0 0
Radium-226, suspended | pCi/L 61 41 67% 5 5 0 0

* Aluminum standard based on total recoverable concentrations
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6.5.1 Water Quality During Operation of the Sumps and WTP

While the sumps and water treatment plant were operating, the TDS in Ralston Creek increased to about
250 mg/L and the water changed to a calcium-magnesium-sodium-bicarbonate water as Ralston Creek
passed the mine site (Figure 28). TDS concentrations varied seasonally (Figure 29), and were generally
highest during the winter months and lowest during the spring months. Bicarbonate and sulfate were the
dominant components of TDS in Ralston Creek adjacent to and below the mine site (Figure 29). Sulfate
concentrations averaged 20 mg/L upstream of the mine and 68 mg/L downstream of the mine, and did not
exceed the water quality standard of 250 mg/L in any of the samples analyzed.

The shift from a calcium-bicarbonate type water to a calcium-magnesium-sodium-bicarbonate type water
was evident in the Piper diagram of average water quality at 14 stations (13 stations in Ralston Creek plus
the treatment plant discharge.) Stations SW-UP, SW-UC, SW-AWD, and SW-A001 plot in a single cluster
in the cation field of the Piper diagram (Figure 30), while stations SW-BDIS, SW-0S, SW-BOS, SW-GS,
and SW-LLHG plot in separate cluster. The discharge water (Station SW-DIS001) had lower calcium and
higher sodium than the upstream and downstream waters (Table 24).

Minor ions and trace metal concentrations remained essentially constant upstream and downstream of the
mine, with the exception of uranium and molybdenum. Most trace metals were below detection at all
sample stations. Uranium increased from about 0.003 mg/L upstream of the mine to about 0.006 mg/L near
the downstream property boundary (Table 25), well below the drinking water intake standard of 0.059
mg/L (40 pCi/L) and the hardness-based aquatic toxicity standards. Molybdenum increased from below
detection (<1 mg/L) above the mine to about 0.3 mg/L below the mine. No surface water standard has been
established for molybdenum.

While the sumps and water treatment plant were operating, the increases in TDS, sulfate, magnesium,
sodium, uranium, and molybdenum as Ralston Creek passed the mine site were due to treated discharge,
which entered the creek at flow rates of 200 — 350 gpm (0.45 — 0.78 cfs). The discharge water contained
sulfate concentrations of about 500 mg/L, sodium concentrations of about 150 mg/L, and magnesium
concentrations of about 50 mg/L.

6.5.2 Water Quality After Turning off the Sumps and WTP

After the sumps were permanently shut down and the water treatment plant stopped discharging, the major
ion concentrations in the creek near the mine site increased for several months, then decreased to about half
the long-term average concentrations, then increased to about 50% above the long-term average (Figure 31)
and again began to decline. Uranium concentrations followed the same trend as sulfate, bicarbonate, and
TDS (Figure 32), indicating that the processes that generate TDS in the creek (initial sump flushing,
seasonality, and possibly surface disturbance) also control uranium. The effect of seasonality on water
quality in Ralston Creek became even more evident after the sumps and water treatment plant were shut
down (Figure 29).

The initial increase in uranium and major ions after the sumps were shut down was due to a “first flush”
phenomenon, as water in the sumps and alluvium came into contact with Ralston Creek for essentially the
first time. The low concentrations in Spring 2003, 2005, 2006, and 2007 are the result of seasonal flushing
and dilution. The second (July 2003) and third (July 2005) increases in concentration also could have
resulted from regular seasonal variation in creek water quality, which was previously masked by discharge
from the water treatment plant into the Ralston Creek. Uranium concentrations in 201 samples collected at
Station SW-BPL from January 1990 to September 2007 indicate distinct seasonality, with concentrations at
their lowest in the spring and highest in the winter.

Ralston Creek has been monitored for uranium at stations SW-AWD, SW-BPL, SW-ARH, and SW-LLHG
regularly for nearly 18 years. The results are shown graphically in Figure 34 through Figure 36. The
concentrations of uranium and other constituents in surface water from 1998 — 2007 were presented in
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Table 24. Table 26 presents uranium data from 1990 — 2007. The highest uranium values were observed in
January 2003, approximately six months after the sumps were shut down, when creek flows were at their
lowest.
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Before Sump/WTP Shutdown After Sump/WTP Shutdown

300
250
I
®
E 200
z
o
=
<
[
z
a 130
Q
- 4
3
AT IIATE
R
100 T—F&eitie
50
0 L

FALL

WINTER SPRING SUMMER FALL WINTER SPRING SUMMER

G Bicarbonate B Chloride @Sulfate B Calcium [ Magnesium [DSodium B Potassium
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BPL on Ralston Creek from 1998 - 2007
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Ralston Creek Above Waste Dumps (SW-AWD)
Note: Log Scale
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Figure 34. Uranium Concentrations in Ralston Creek at Upstream Stations SW-AWD and
SW-A001, 1990 — 2007
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Ralston Creek Below Property Line (SW-BPL)

Note: Log Scale
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Figure 35. Uranium Concentrations in Ralston Creek at Downstream Stations SW-BPL and
SW-FBRG, 1990 - 2007
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Ralston Creek above Red Hill (SW-ARH)
Note: Log Scale
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Figure 36. Uranium Concentrations in Ralston Creek at Downstream Stations SW-ARH
and SW-LLHG, 1990 — 2007
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-UP
SW-UP _SW-UP  SW-UP SW-UP SW-UP SW-UP SW-UP SW-UP SW-UP SW-UP SW-UP MIN MAX MEAN MEDIAN COUNT ND % ND
14/24/98 10/21/98 12/21/98 1/19/99 2/16/99 3/16/99 4/20/99 5N 8/99 6/14/99 7/21/99 9/14/99
pH (std units) 8.0 78 7.5 7.4 17 77 7.7 71 7.4 7.8 71 8 76 7.7 10 0 0%
Conductivity (umhos}) 500 206 204 185 221 184 193 114 141 194 114 500 214 194 10 0 0%
Total dissolved solids 400 127 138 80 131 135 133 101 115 131 80 400 149 131 10 0 0%
Total suspended solids <1. 2 3 <1. 2 1 43 3 <10. 11.7 <1. 43 7.2 25 10 3 30%
Hardness, total 81 84 82 73 73 84 80.0 81.5 4 0 0%
Carbonate nfa nfa nia n/a o] 0 nia
Bicarbonate nfa n/a n/a n/a ] 0 n/a
Alkalinity, Dissolved 55 39 51 74 39 74 55 53 4 0 0%
Alkalinity, total 96 76 62 76 97 170 55 39 39 170 84 76 8 0 0%
Nitrate Nitrogen <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.1 <0.5 0.09 0.05 10 10 100%
Ammonia, total 0 0 0 0 0 0 0 <1 <1. <1. 0 1 02 0 10 3 30%
Calcium 23 24 23 20 23 13.9 23 243 13.9 24.3 218 23 8 0 0%
Sodium, dissolved 8 10 9 8 <5. 96 9.2 8.4 <5. 10 8.1 8.7 8 1 13%
Magnesium, dissolved 5.8 6.2 58 54 25 45 6 6.4 25 6.4 53 5.8 8 0 0%
Potassium, dissolved 1.3 17 14 13 07 11 15 14 0.7 17 1.30 1.35 8 0 0%
Sulfate 14 28 21 15 21 15 17 8.2 74 9.1 74 28 16 15 10 0 0%
Fluoride, total 0.3 03 03 03 03 03 0.3 0.3 03 5 0 0%
Chloride 1" 14 12 1 13 13 14 10 1 13 10 14 122 12.5 10 0 0%
Phosphorous nia nfa n/a n/a 0 0 n/a
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 <0.1 <0.1 <0.5 0.21 0.25 5 5 100%
Aluminum, total n/a n/a nfa n/a [{] 0 n/a
Antimony, dissolved <0.008 <0.03 <0.003 <0.003 <0.003 <0.006 <0.006 <0.006 <0.003 <0.03 0.004063 0.003 8 8 100%
Antimony, total n/a n/a nfa n/a 0 0 n/a
Arsenic, dissolved <0.003 <0.05 <0.005 <0.005 <0.005 <0.003 <0.05 0.00680 0.0025 5 5 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003 0.0015 0.0015 3 3 100%
Barium, dissolved 0.04 0.03 <0.1 <0.1 <0.1 0.03 <0.1 0.044 0.05 5 3 60%
Barium, total 0.04 0.03 0.03 0.03 0.04 0.033333 0.03 3 0 0%
|Beryllium, dissolved <0.002  <0.001 <0.002 <0.002 <0.002 <0.001 <0.001  <0.001 <0.001 <0.002 000075 0.00075 8 8 100%
|Boron, total <0.05 <0.05 <0.05 <0.05 <0.05 0.025 0.025 3 3 100%
Cadmium, dissolved <0.0002 <0.002 <0.0002 <0.001 <0.001 <0.001 <0.0002 <0002 0.00045 0.0005 6 6 100%
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0025 0.0025 6 6 100%
Cyanide, total <0.01 <0.01 <0.01 0.0050 0.005 1 1 100%
Copper nfa nfa n/a n/a 0 0 n/a
Copper, dissolved <0.02 <0.02 <0.02 <0.02 <0.005 <0.005 <0.005 <0.005 <0.02 0.007 0.01 7 7 100%
Copper, total nfa n/a n/a n/a 0 0 nfa
Iron, dissolved <0.03 0.06 <0.03 <0.03 <0.1 0.1 <0.03 0.1 0.043  0.0325 6 4 67%
Iron, total nfa n/a nfa n/a 0 0 nia
Iron, suspended nfa n/a nfa n/a 0 0 n/a
Iron, Ferrous (Fe2+) nfa nfa nfa n/a 0 0 n/a
Iron, Feric (Fe3+) n/a nfa n/a n/a 0 0 n/a
Lead, dissolved <0.002 <0.05 <0.005 <0.005 <0.005 <0.002 <0.05 0.0067  0.0025 5 5 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.00 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 5 5 100%
Manganese, total n/a n/a nl/a n/a 0 4 n/a
Mercury, dissolved <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002  0.0003 00  0.0001 5 4 80%
Mercury, total n/a nfa nla nfa 0 0 nfa
Molybdenum, dissoived <0.01 <0.005 <0.01 <0.01 <0.01 0.017 <0.005 <0.005 <0.005 0.017 0.01 0.005 8 7 88%
Nickel, dissolved <0.04 <0.02 <0.04 <0.04 <0.04 <0.01 <0.01  <0.01 <0.01 <0.04 0.01 0.015 8 8 100%
Selenium, dissolved <0.005 <0.05 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.005 <0.05 0.00625 0.00375 8 8 100%
Silver, dissolved <0.001 <0.005 00004 <0.0002 <0.0002 <0.01 <0.0002 <0.01 0.0014 0.00045 6 5 83%
Silver, total n/a n/a nfa n/a 0 0 nfa
Thallium, dissolved <0.001 <0.05 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.05 0.004  0.0005 8 8 100%
Vanadium, dissolved <0.01 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.005 0.005 6 6 100%
Thatlium, total nfa nfa n/a nfa 0 0 n/a
Zing, dissolved <0.005 0008 <D.005 <0.005 <0.01 <0.01 <0.01 <0.005 <0.01 0.004071 0.005 7 [ 86%
Zinc, total n/a n/a n/a n/a 0 0 n/a
Uranium, dissolved 0.0028 0.0024 0.0036 0.002 00024 00022 00013 00014 0.0011 0.0028 0.0011 00036 00022 0.0023 10 0 %
Uranium, suspended nfa n/a n/a nia 0 0 n/a
Uranium, total n/a n/a n/a n/a 0 0 n/a
Thorium-228, dis. (pCilL) 4] 0.1 0 0.1 0.050 0.05 2 1 50%
Thorium-230, dis. (pCifL) 0 0.1 0 0.1 0.05 0.05 2 1 50%
Thorium-232, dis. (pCi/t) 0 0 0 0 0.0000 0 2 2 100%
Radium-226, dis. (pCilL) 0.2 02 0.4 0 0 0 0.4  0.1600 0.2 5 2 40%
Radium-226, susp. (pCi/L) n/a n/a nfa n/a 0 0 nfa
Radium-226, total (pCi/l.) nfa n/a n/a n/a 0 Q n/a
Gross Alpha, dis. (pCilL) 29 18 47 14 09 09 47 234 1.8 5 0 0%
Gross Beta, dis. (pCi/L) 0.9 1.2 0.8 <5. <5, 0.8 <5. 1.58 1.2 5 2 40%
NOTES: Mean and median statistic calculated using one-half detection limit (1/20.L.}
ND = number of non-detects
Results are in mg/L unless otherwise noted
Page 1 of 25 Whetstone Associates




TABLE 24. WATER QUALITY IN RALSTON CREEK
1

| 998 - 2007
STATION SW-AWD
11/19/98| 12731/02] 113003
| pH (std units) 83 g
[Conductivity (umhos) 192 187 186 182 257 262
Total dissolved salids 128 129 90 126 18 16 126 134 202
[Total suspended solids | 1410 <1 1 <10, 10 <10.
' [Hardness, total 78 76 71
Carbonate <10. <10.
Bicarbonate 83 70 80 83 132
' | Alkalinity. Dissolved 100
Alialinity. total 82 110 74 83 70 66 ] 84
Nitrate Nitrogen 05 <01 <0.4 <05
(Ammonia, total 1 [ [ <.
Calcium 2 21 20 2 216 23 312 2
[Sodium, dissolved ) 9 B E] 1.9 67 158 159
Magnesium, dissolved 57 54 53 7.4 66 14 8.36 9.14
Potassium, dissolved 14 13 13 1 15 126 202 1.98
Sufate 12 15 15 82 27 25 42 146 2 229
i Fluoride, total 63 03 03
Chioride 3 9 ] 13 17 19.8 25 02 464 405
[Phosphorous
! Aluminum, dissolved <05 5 <05 <02 <0.2 <0.1 <01 <0.2
[Aluminum, total <0.1 <0.1 <02
| Antimany, dissotved <0008 <0003  <0.003 <0.001 <0.001 <0.05 <0.001 <0.001
B Antimony, total <0.05 <0.001 <0.001
|Arsenic, dissolved <0.003 <0.08
<0003  <0.003 <0.05 <0.61 <0.01
003
! 0.03 0.03

<0.002 <0.002 <0.002

<0.0002 <0.0002 <0.001

Chromium, dissolved <0005 <0.005  <0.005
i Cyanide, total
[Copper <0008
Copper, dissolved <002 <002 <002 0.006 <0.01 <0.01 <0.005
Copper, total <0.01 0.002 <0.005
Iron. dissolved <003 <003 <003 <003 <003 <0.03 <0.03 0.066
ron, total 0.07 <0.03 0.132
' tron, suspended
Iron, Ferrous (Fe2+)
. iron, Fenic (Fe3+) <0.03 0,066
Lead, dissolved <0.002 <0.05
<0002  <0.002 <0.05 0.002 <0.005
; <0.01 <0.01 <001 <0.01 <0.01 <001 <001 002
<0.01 <0.01 Q.03
<00002 <0.0002 <0.0002 <0.001
<0.001 00132 0.0001
<0.01 <001 <0.01 <0.015 <0.005 <01 0.0005 <0,0005
<0.04 <0.04 <0.04
<0005 <0005 <0.005
! <0001 <0.0002 <0.0002 <0.0%
i <0.01 0018 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<601 <0.01 <0.01
<0.0001 <0.001 <0.001
<0005 <0005  <0.005 0.02 0.017 <0.005
00022 00018 00192 00035 0.03 003 00074 018 0.0075 0016  0.0008 0009  0.0014 0.004 00025 00018  0.0022 0005 00028 0.0186 00038 00023 00014 00011 0002 00039 00056  0.0067)
00003 00001 00001  <0.002 0002 0002 0.0041 0,002 o 00005 00007 00003 <00003 <00003 <0.0003 00014 <00003 <00003 <0003 <0.0003 <0.0003  <0.0003 <0.0003  <0.0003 <0.0003)
Uranium, total 00055
Thorium-228, dis, (pCiL)
Thorium-230, dis. (pCilL)
[ Thorium-232, dis. (pCiL)
[Radium-226. dis. (pCiLL) 03 02 03 04 14 06 05 08 06 08 08 <02 05 06 05 04 0.4 <0.2 <0.2 <0.2 05 05 038
Radium-226. susp. (pCil) o 01 0 0 0 041 01 [} [} <0.2 0.32 <0.2 <02 04 0.2 06 <0.2 <0.2 <0.2 <02 <0.2 <02 <02 <0.2)

[Radium-228, total (pCill)

Gross Alpha, dis. (pCilL) 31 62
is. (pCiNL} <03 2
NOTES:  Mean 8nd median euatistic calculated using one-hait detection fimit {1/2 DL}

ND = number of non-detects
Results are i mgiL undess othervase noted
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SWAWD | SWEAWD| SW-AWD| SW-AWD | SW-AWD| SW-AWD| SW-AWD| SW-AWD SW-AWD | SW-AWD| SW-AWD| SW-AWD| SW-AWD

TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007

STATION SW-AWD

SW-AWD{ SW-AWD | SW-

-AWVD| SW-AWD| SW-AWD | SW-AWD | SW-AWD| SW-AWD| SW-AWD | SW-AWD SW-AWD

SW.AWD| SW-AWD| SW-AWD| SW-AWD| SW-AWD | SW-AWD
8/30/04]

\ona| | 22703 26k3]  3oeo3|  anows)  soe3  ezans] 7ol 70103]  0nei03) 9m6/03) 10P31/03] 11125003 21a03| 12n6ma| 123103] 172304 225%04] 330m4] o]  Si04|  GO104| 53104 6/29/04) 729004 ar2oi04] 10/20004] 11/30/04] 12/28/04
oH (std units)
ivity (umhos)
Total dissolved solids 14 170 137 162 112
Total nded solids
Hardness, total
Carborate
Bicarbonate 33 70 54 57 54
ty. 34 70 54 a7 [r
Nitrate Nitrogen
Ammonia, total
Cascium 146 27 27 2% 22 208
Sodium, dissolved 757 9 10 21 105
Magnesium, dissolved a2 7 [ 32 62 9.4
[Potassium, dissolved 18 1.6 19 32 13
Sutfate 13.4 18 23 10 14
Fiuoride, total
Chioride 16 24 32 27 24}
Phaspharous
[ Aluminum, dissolved <0.2 0.2 0.2 <0.2 <02
Aluminum, total 027 <0.2 0.2 <02 04
| Antimony, dissolved <0.001 <0.001 <0.001 <0.001 <0,001
<0.001 <0.001 <0001  <0.001 <0.001 <0.001
<001 <0.01 <0.01 <601 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005)
<0.005 <0.005 <0.005 <0.005 <0.005 <0.01
0.1 0.03 0.07 0.08 0.04)
0.304 0.03 0.03 0.67 GXEl
Iron, Ferrous (Fe2+)
Iron, Ferric (Fe3+) 0.204 059 0.07]
<0.005 <0.005 <0.005 <0.005 <0.005 <0.05]
<001 <0.01 <0.01 <001 <001
<0.01 <0.01 <0.01 0.03 <0.01
<0.0001 <0.0001 0,000t <0,0001 <0.0001 <0.001)
<0.005 <0.005 0,005 <0.005 <0.005 <0.005]
Sitver, dissolved
Sitver, total <0.001 <0.001 <0.001 <0.001 <0.001 <0.01
i <0001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.1
<0.005 <0005 0.0 0.006 <0.01
oBGEs 00025 009 0006 0001 0002 00043 00076 C0048 0065 00041 00028 00024 00025 0002 00056 0.0021 0005 00016 00000 00088 0008 00099 00000 00032 00018 00025 00017 — 00017 0.001%
<0.0003  <0.0003 <0002 <0.0003 <0.002 <0002  <D.002 <0002 <0002 <0002 <0.002 <0002 <0002 <D.0O03 <0.0003 00011 <0.0003 00008 00004 <0.0003 <0.0003 <0003 <0.0003
05 03 02 0.4 0.2 0.4 03 03 04 02 01 02 <02 <02 <02 09 <02 <02 <02 <02 03 03
<02 <02 0.2 <04 <01 <0.1 <01 <01 <0.1 <01 <01 <01 <02 <02 <02 <02 <0.2 <02 <02 <02 <0.2 <0.2)
NCTES: Mean and median sististic cakulated using one-halt detection nit DLy
ND = number of non-detects.
Results are in mgAL unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-AWD
SW-AWD | SW-AWD | SW-AWD| SW-AWD| SW-AWD | SW-AWD SWAWD| SW-AWD| SW-AWD| SW-AWD! SW-AWD | SW-AWD SWAWD | SW-AWD | SWAWD| SW-AWD[ SW-AWD| SW-AWD SW-AWD| SW-AWD|[ MIN MAX MEAN MEDIAN COUNT ND % ND
12505|  228/05|  32205| 421105  6/31/05)  6/22/05 731705 &/30/05| 10V26/05] 11/30/05| 2/25/06| 2727106 4p8m6|  anoioe|  420m6]  9126/06| 10126006 V2807|  6°27/07] 9507,
[pH (std units) 784 73 83 7.78 78 7 0 0%
Conductivity (umhos) 235 182 257 213.0 192 7 o 0%
Total dissolved solids. 100 150 162 90 202 1338 128 17 0 0%
[Total led solids <1 1410 2386 5 & 3 50%
[Hardness, total 7 78 7% 7% 3 0 0%
Carbonate <10, <10. 5 s 2 2 100%
Bicarbonate 53 76 76 39 132 71.8 70 13 o 0%
Al ity. Dissotved 100 100 100 100 1 0 0%
[Alkalinity, total 49 62 82 34 110 66.2 67 16 0 0%
Nitrate Nitragen 01 05 0.2 015 4 3 75%
IAmmonia, total o 1 0.38 025 4 1 5%
Calcium 155 28.1 248 148 32 234 22 17 0 0%
Sodium, dissolved 68 95 10.1 67 2 10.6 926 16 0 0%
[Magnesium, dissolved 46 67 6.6 1.4 98 6.1 62 17 o 0%
Potassium, dissolved 1 12 15 1 126 2288 15 16 0 0%
Sulfate 9 2 15 82 a2 18.6 15 18 0 0%
Fluoride, total 03 03 0.3 03 3 0 0%
Chioride 17 3 2% ¢ 46.4 231 21 18 o O%
Phosphorous na na na nwa 0 0 na
Afuminum, dissolved <0.2 <0.2 <0.2 <0.2 03 03 <0.2 <02 <0.2 <0.1 <05 0133 0123 21 $1%
Aluminum, total 04 <0.1 <0.2 <0.1 04 0.148 a1 12 9 75%
Antimony, dissotved <0.001 <0,001 <0.001 <0,001 <0.001 <0,001 <0.001 <0.001 <0.001 <0.001 <0.001 000180 00005 23 23 100%.
|Artimony, total <005 <0.05 <0.001 <0.001 <0.001 0008 00005 13 13 100%
Arsenic, dissolved <0.003  <0.003 00133 00133 2 2 _100%
[Arsenic, total <0.001 <0.001 <0.1 <0001 <0.001 0.0082 0005 14 14 100%
Barium, dissolved 0.03 0.03 0.03 003 1 0 0%
[Barium, total 0.03 0.03 0.030 003 2 0 0%
Beryllium, dissolved <0.002  0.002 0.001 0.001 3 3_100%
Boron, total nfa nfa nia na 0 0 wa
(Cadmium, dissobved <0.0002 <0.0002 000023  0.0001 3 3 100%
Chromium, dissolved <0005 <0.005 00025 00025 3 3 100%
Cyanide, total na n/a nfa na O 0_na
Copper <0.005 <0.005 00025 00025 1 1 100%
Copper, dissolved <0.005 <0.005 <0.001 0.003 0.003 0.003 0.003 0.003 <0.005 <0.001  <0.02 00038 000275 22 16 73%
Copper, total <0.01 <0.01 <0.005 0002 <001 0003291667 00025 12 11 92%
iron. dissoived 013 <0.03 <0.03 <0.03 0.3 00406875 0015 16 9 56%
Iror, total 072 <0.03 0.06 <0.03 072 0.196 007 M 2 18%
Iron, suspended nfa na nja na 0 0 na
Iron, Ferrous (Fe2+) <0.03 <0.03 0.18 0.19 <0.03 <0.03 <0.03 <0.03 0.19 0.063571428 0015 7 5 N%
Iron, Ferric (Fe3+) 0.59 <0.03 <0.03 0.59 0.221 007 7 2 9%
Lead, dissolved <0002 <0.002 0.013 0013 2 2 100%
Lead, total <0.05 <0.05 <0.005 0002 <0.05 00087 00025 14 13 93%
Manganese, dissolved 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 002 0.006363636 0005 2 18 8%
Manganese, t 0.04 <0.01 <0.01 <0.01 0.04 0.0127 0005 11 8 73%
[Mercury, dissolved <0.0002 <0.0002 00002 00001 4 4 100%
Mercury, total <0.001 <0001 <0,0001 <0.0001 0.0132 00013 00001 12 9 75%
[Molybdenum, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 «0.005 <0.005 <0,0005 <01 0005032609 00025 23 21 91%
Nickel, dissolved <004 <004 0.02 002 3 3_100%
[Selenium, dissolved <0.005 <0.005 0003 00025 3 3 100%
Silver, dissotved <0.0002 <0.0002 0001425 00003 4 4 100%
Sitver, total <0.01 <0.01 <0.001 <0001 0.018 0004 00005 12 11 92%
Thatlium, dissatved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001__<0.001 00005 00005 23 23 100%
itm, dissotved <001 <001 0005 0005 3 3 100%
Thallium, total <0.1 <0.001 <0,0001 <0.0001 00128375 00005 12 12 100%
1Zinc, dissolved 00078 00025 6 4 67%
Zinc, total _ <0.01 0.0051 0005 7 5 %
Uranium, dissalved 0.0021 0.0017 0.0016 0.0027 0.0019 0.0021 0.0012 00070 00025 77 0 0%
Uranium, suspended 0.0004 <0.0003 <0.0003 0.0008 0.0005 0.0004 <0.0003 00006 000015 61 40 6%
Uranium, total 0.004 0.004 2 0 0%
| Thorium-228, dis. (pCiL) nfa na 0 0 na
[ Thorium-230, dis. (pCL) na na 0O 0 na
[Thorium-232, dis. {pCill} nfa na 0 0 na
Radium-226, dis. {(pCil) <0.2 <0.2 03 04 <0.2 0.4 <0.2 <0.2 <01 <0.2 06 <0.2 0.7] <0.2 14 0.33 030 59 20 34%
Radium-226, . (pCIL} <02 <0.2 <01 <0.1 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.1 <0.2 0. 06 0.09779%61 01 59 46 78%
Radium-226. total (pCilL) 02 <02 04 01 1 1 100%
Gross Alpha, dis. (pCilL) 31 6.2 465 465 2 0 0%
|Gross Beta, dis. (pCilt) <03 2. 1.075 1078 2 1 50%
NOTES:  Mean and median statistk: calculeted using one-half detecbon imit (1/2 D.L.)
ND = numbes of non-detects
Resutts are in m/L unless otherwise noted
Page 4 of 25




TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-UC
SW.UC _SWUC SW-UC SW-UC SWUC SW-UC SW-UC Sw-UC SW-UC SW-UC SW-UC] MIN MAX  MEAN MEDIAN COUNT ND % ND
10/21/98 11/24/98 12/16/98  1/18/99  2/16/99 3/16/99 4/20/99 5/17/99 _6/15/99 7/21/99 9/14/99
pH (std units) 17 8 73 7.2 78 76 75 73 73 7.5 7.2 8 7.53 7.5 10 [} 0%
Conductivity (umhos) 206 598 185 192 212 185 164 115 143 195 115 598 2195 1885 10 0 0%
Total dissolved solids 130 388 153 119 120 137 113 101 108 131 101 388 150 125 10 4] 0%
Total suspended solids 3 <1. 2 4 1 0 56.4 4 <10. 14.2 0 56.4 9.01 35 10 3 30%
Hardness, total 86 81 76 76 76 86 798 785 4 0 0%
Carbonate 0 0 n/a n/a 0 0 wa
Bicarbonate 0 0 n/a n/a 0 0 na
Alkalinity, Dissolved 48 40 62 82 40 82 58 55 4 0 0%
Alkalinity, total 80 83 67 78 84 68 48 40 40 84 68.5 73 8 0 0%
Nitrate Nitrogen <0.1 <0.1 <0.1 <0.4 <0.1 <0.1 <0.1 <0.1 <0.5 <05 <0.5 <0.1 <0.5 0.105 0.05 11 11 100%
/Ammonia, total 0 [} 0 0 0 0 ] <1 <1 <1 0 <1. 0.2 0 10 10 100%
Calcium 25 23 21 21 23 12.9 231 248 12.9 25 217 23 8 0 0%
Seodium, dissolved 10 8 8 9 <5, 6.4 8.8 7.8 <5, 10 76 8 8 1 13%
Magnesium, dissolved 6.1 57 5.5 55 39 36 6.2 6.2 3.6 6.2 53 56 8 o 0%
Potassium, dissolved 1.7 14 13 1.4 0.7 1.1 15 2.7 0.7 27 1.48 14 8 0 0%
Sulfate 17 13 19 18 14 16 16 8.6 6.6 12 6.6 19 14 15 10 0 0%
Fluoride, total 0.3 03 0.3 03 03 0.3 0.3 0.3 0.3 5 0 0%
Chiloride 15 11 12 11 12 14 11 10 1 1 10 15 11.8 1 10 0 0%
Phosphorous 0 0 n/a nfa 0 0 n/a
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 [ 0.2 0.2 <0.5 0.24 0.25 5 4 80%
Aluminum, total o 0 nfa n/a [ [ nfa
Antimony, dissolved <0.03 <0.008 <0003 <0.003 <0.003 <0.008 <0.008 <0.008] <0.003 <0.03 0.0041 0.003 8 8 100%
Antimony, total 4] 0 n/a n/a 0 0 na
Arsenic, dissolved <0.05  <0.003 <0.005 <0.005 <0.005] <0.003 <0.05  0.0068 0.0025 5 5 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003 0.0015 0.0015 3 3 100%
Barium, dissolved 0.03 0.04 <0.1 <0.1 <0.1 0.03 <0.1 0.044 0.05 5 3 80%
Barium, total 0.03 0.04 0.04 0.03 0.04 0.037 0.04 3 0 0%
Beryllium, dissolved <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001] <0.001 <0.002 0.0008  0.0008 8 8 100%
Boron, total <0.05 <0.05 <0.05] <0.05 <0.05 0.025 0.025 3 3 100%
Cadmium, dissolved <0.002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.0002 <0.002 0.0004 0.0003 6 8 100%
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 00025 0.0025 6 6 100%
Cyanide, total <0.01 <0.01 <0.01  0.0050 0.005 1 1 100%
Copper 0 0 n/a n/a 2} 0 wa
Copper, dissolved <0.02 <0.02 <0.02 <0.02 <0.005 <0.005 <0.005] <0.005  <0.02 0.007 0.01 7 7 100%
Copper, total 4] [} n/a n/a 0 0 n/a
Iron, dissolved 0.06 0.04 <0.03 <0.03 0.2 <0.1 <0.03 0.2 0.063 0.045 8 3 50%
lron, total [¢] 0 n/a na 0 0 na
Iron, suspended o} 0 n/a n/a 4] 0 na
Iron, Ferrous (Fe2+) 0 0 n/a n/a 0 0 na
iron, Ferric (Fe3+) 0 0 n/a n/a 0 0 n/a
Lead, dissolved <005 <0.002 <0.005 <0.005 <0.005] <0.002 <0.05 0.0067 0.0025 5 5 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.00 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 5 5 100%
Manganese, total [} 0 n/a n/a 0 0 n/a
Mercury, dissclved <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 0.0005 0.0 0.0001 5 4 80%
Mercury, total 0 0 n/a n/a 0 0 n/a
Molybdenum, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.005] <0.005 <0.01 0.0038 0.0038 8 8 na
Nickel, dissolved <0.02 <0.04 <0.04 <0.04 <0.04 <0.01 <0.01  <0.01 <0.01 <0.04 0.013 0.015 8 8 100%
Selenium, dissoived <0.05 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01  <0.01] <0.005 <0.05 0.00625 0.00375 8 8 100%
Sitver, dissolved <0.005 <0.001 <0.0002 <0.0002 <0.0002 <0.01 <0.0002 <0.01 0.0014 0.0003 6 6 100%
Silver, total 0 0 nia n/a 0 0 na
Thallium, dissolved <0.05 <0.001 <0001 <0.001 _<0.001 <0.001 <0.001 0002 <0.001 <0.05 0.004 0.0005 8 7 88%
Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.005 0.005 6 6 100%
Thailium, total 0 0 n/a n/a 0 0 na
Zinc, dissolved 0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01] <0.005 <0.01  0.0039 0.005 7 6 86%
Zinc, total 0 [»] n/a n/a 0 0 n/a
Uranium, dissolved 0.0025 0.0031 0002 00029 00024 0002 0.0014 00011 0.0014 0.0026 0.0011 0.0031 0.0021 0.0022 10 0 0%
Uranium, suspended 0 0 n/a n/a 0 0 n/a
Uranium, total 0 0 n/a n/a 0 0 n/a
Thorium-228, dis. (pCilL) 0 0.1 0 0.1 0.05 0.05 2 1 50%
Thorium-230, dis. (pCi/L) 0 0.1 0 0.1 0.05 0.05 2 1 50%
Thorium-232, dis. (pCifk) 0 0.1 0 0.1 0.05 0.05 2 1 50%
Radium-228, dis. (pCi/L) 02 02 03 0.2 0.2 0.2 0.3 0.22 0.2 5 0 0%
Radium-226, susp. (pCilL) 0 0 n/a n/a 0 0 na
Radium-226, total (pCi/L) n/a n/a n/a na 0 0 nl/a
Gross Alpha, dis. (pCilL) 2 3.3 43 13 1.5 13 43 10.22 2 5 0 0%
Gross Beta, dis. (pCi/l) 16 2.1 27 <5. <5. 1.6 27 7.14 25 5 2 40%
NOTES: Mean and median statistic calculated using one-half detection limit (1/2 D.L.)
ND = number of non-detects
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-A001
STEAGOT [SWEADDT TEVAT T SWADHT [SVEAD ] SVFADD T ST-ADGT [EVEAG0 T SWEADOT[SVWHAOD! [ SWLADD | SW-ADDT [SWHAGD1 [SVW-ACOT [SVI-AODT [SW-AODT [SWHADOT[ SWHAQQT | SW-ADDY SSRGSV [SWoADoT [SWEAGDT | SWLADDT | SWEADOT [SWLADST [SVi-A001 [SW-ADDT | SVFADD 1 SV-ADD1 | SWFADD1 [ SW-ADDTTSW-ADGH [ SVW.AGOL [SWRADO? SWHADOT|SWHADOT
znsselorsoos|uzanssslaniises]  sime| epwss| 7owss| snwss| erswsl vomuse] 11msl 1217 1nese] ansso] wnses| aneiss] snvies] enass) nees] enas9 ‘ari3es] 1onsies] 112wse] 12720198} 1718i00] 217mo] 322100| aresioo] sievo] ersioo] snsicol wiz7ioo] 1or30/00 11727/00} 12121700 12001] 216001
[PH (3td unts) 75 85 7 74 8.1 77 78 75 74
Conductivity (umhos) 207 192 188 186 196 182 185 17 142 185
[ Total dissolved solida 133 137 124 101 129 m 107 103 12 136
Total suspended so8ds <1, <. 1 <, 4 0 3 <t <i0.
Hardness, total a7. 7. 76 73,
Carbonate
Bicarbonate
| Alkalinity. Dissolved 52 a2 a8 82
75 78 72 72 73 &5 a2
<01 <01 <01 <0.1 <0.1 <01 <05 <01 <05 <05
°. 1. . . Q o. < <1, <1 <1
24 23 2 20 23 125 216 248
10 3 9 ] <5, 6.4 84 15
[X) 56 5.4 55 a7 38 58 72
17 14 13 13 0.7 1. 15 16
15 12 17 15 13 14 16 91 LX) 95
a3 0.3 03 03 03
15 13 1" 1" " 13 " 10 12 12
<05 <05 <05 <05 0.4
<003 <0008 <0003 <0.003 <0.003 <0.006 <0.006 <0.008
<0.05 _<0.003 0,008 <0.005 <0.005
<0003 <0.003  <0,003
003 003 <0.1 <01 <0.1
003 003 003
<0001 <0002 <0002 _<0.002 <0.002 0.002 <0001 <0.001
<0.05 <0.05 <0.05
<0002 <DO002 <0.0002 <0001 <0.0002 <0.001
<0.005 <0.005 <0005 <0.005 <0005 <0,005
<0.01
Copper, dissolved <002 <002 <002 <002 <0.005 <0.005 <0.005
[Copper, total
iron. dissolved 006 <003 <003 <003 03 <04
Iron, total
Iron. suspended
iron, Femmous (Fe2+)
Iron. Ferric (Fe3+)
Lead, dissolved <0.05 <0.002 <0.005 <0.005 <0.005
<0002 <0.002 <0.002
<0.01 o001 <001 <001 o
<0.0002 <0000Z <00002 <0.0002 <0.0002
<0005 <001 <001 <001  <0.01 <0.005 <0.005 0.009
<002 <0.04 <004 <004 _<0.04 <0.01 <0.01 <0.01
<005  <0.005 <0.005 <0005 <0.005 <0.01 <001 <0.61
<0005 <0.001 <0.0002 <0.0002 <0.0002 <0.00
Sitver, total
Thalium, dissolved <005 <0001 <D.001 <0001  <0.001 <0.001 <0,001 <0.001
[Vanadium, dissclved 0005 <001 <001 <001 <001 <0.01
[ Thatium, total
Zine. dissolved 0006 <0005 <0.005 <0.005 <0.01 <0.01 <0.01
Zinc, total
Uranium, dissoived 00073 0.0035 00016 00031 00022 00045 00065 00513 0096 O X 0.0035 00037
Uranium, suspended <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0.002  <0.002 00024 00001 00001 00001 00001 <0002 <0002 <0002 <0.002  0.002 0.0012 17 0002 0002 0012 0002 0002
Uranium, totat 0,032
Tharium-228, dis. (pCUL, [ 0.1
Thorum-230, dis. (PCVL) 0.2 02
[ Thorium-232, dis. (pCiILY 01 [
[Radium-226, dis. (pCVL} ) [ [ ] °. 0.1 05 (3] 03 01 05 02 3] 02 01 06 08 0.1 12 03 o. 01 . ot [X] 03 15 [ [X] 05 05 08
Radium-228, susp. (pCVL)| ° [ [ ° [) ) [ 0.1 . [) ) 04 %) 0.1 0.1 [ 01 0. [} 0.1 °. 01 0. °. . 0.1 o.
[Radium-226, total (oCiL)
Gross Alpha, dis. (PCVL) 43 12 66 14 34
Gross Beta, dis. (pCUL) 38 58 2.3 5. 5.
NOTES: Mean and median statistic calculated using one-half detection imit (412 D.L} NOTES:
ND = number of nan-detects.

Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK
1998 - 2007
STATION SW-A001

SWAGD | [SW-ATOT [SV-ADDT | SVWEADD1 [SW-ADO1 [SW-AQG1| SW-AO01 SWoAD01 [SVRADD T | SV-ADD [SW-ADDT [SW-AGQ 1 | SW-A001 SWADG1 | SV-AD0 1| SY-AGO1 [SW-AD01 [SW-A001 | SW-AC01 SW-ADO1 | SWEADD1 | SW-AG01 [SW-AD01 | SW-ADOT SW-ADO1 [SW-ADO1 [SAFACOT [ SW-AD01 [ SW-ACDT [SW-AD01| SVW-ACD1 | SW-ADD [ SW-A00T SW-A01 | SW-A001[SW-A001 | SW-A001

anant] 2ow] veror| aneor| speor] enemi| 7nver| wzmon] snzin] sweon] 1irrion] 12nemn oaioz) ameiod] anacs| sewea| 1sows) 22703] yzeos] waeos] azews| seaeal ezxos] 71510y oaos] 10/31/03] 3312503] 121ei03] 123004) 1123004] 2ro5r0a] 3i30i0e] 420104 69104 620/04] 7129/04] 8/30/04
pH (343 units)
(Conductivity {umhos)
Total dissolved solids 108 138 139 186 155 18
[Total suspended solids
iness, total
73 8386 64 622 653 34
& 69 53 51 54 38
244 281 227 326 215 27
121 134 124 7 696 2
7. 7.9 659 9.34 59 96
1.6 13 158 175 148 38
182 238 187 685 157 21
198 %8 299 23 208 24
<.
<0.1 <01 <02 <0.2 <0.2 <0.2
 Alurminum, total <0.1 <01 <0.2 <02 <02 <02
| Antimony, dissotved <0.001 <0.05 <0.001 <0.001 <0.001 <0.001
Antimony, total <0.001 <0.05 <0.001 <0.001 <0.001 <0.001
|Arsonic. dissobved <0.001
[Arsanic, total <0.001 <0.001 <001 <0.01 <001 <0.01
Barium, dissolved
Barium, total
Barylium, dissolved
[Boron, total
(Cadmium, dissolved
[Chromium, dissolved
Cyanide, totat
[Capper
(Coppar, dissobved <0.005 <0.01 <0.005 <0.005 <0.005 <0.005
iCopper, total <0.005 <0.01 <0.005 <0.005 <0.005 <0.005
iron. dissolved <603 <0.03 <0.03 <0.03 0.033
tron, total 0.05 0.04 0673 <0.0% 0.187
lron. suspanded 004
Iron, Farrous (Fe2+)
Iron. Famic (Fe3+) 0.051 <0.03 0.154
Load, dissolved <6005
Laad, total <0.005 <0.05 <0.005 <0.005 <0.005 <0.005
Manganese, dissalved <0.01 <0.01 <001 <0.01 <0.01
Manganese. total <0.01 <0.01 <001 <0.01 <0.01
Morcury, diasolved <0.0001
Mercury, total <0.0001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001
Molybdenum, dissolved 0.0012 <01 <0005 <0.005 <0.005 <0.005
Nickel. dissolved
Satenium, dissobed
Saver, dissolved <0.0001
Sitver, total <0.0001 <0.01 <0001 <0.001 <0.001 <0.001
[ Thatium, dissolved <6,001 <0.001 _ <0.001 <0.001 <0.001 <0.001
[Vanadium, dissalved
Thallium, total <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc. dissolved 0023
inc, total <0.01 <0.005 <0.005 <0.005
Uranium, dRsohved 5035 00031 00016 G616 00038 00065 0008 004 00037 00045 00041 0008 oo DO6I4 0007 0Bi78 001 0DO7 0006t 0002 00044 00043 0018 00136 00087 0006 00056 00078 0007 00062 00027 00015 0005 00015 00024 0002
Urankum, suspanded 0002 0002 00003 00038 <0.0003 00004 <0.0003 <0.0003 <0.0003 00004 00002 <0.0003 00003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0002 <0002 <0.0003 <0002 <0.002 <0002 <0002  <Q.002 <0002 <0002 <0.0003 00003 00005 <0.0003 00006 <0.0003)
Uranium, total 0.0054
Thorium-228, dis. (L)
Thorium-230, dis. (°CiL)
[ Thorium-232, dis. (pCIL)
Radium-226, dis. (PCIL) 11 08 o7 08 14 (X} 08 0.4 05 <02 <02 0. <02 04 <02 11 05 0.4 02 03 [ 0.4 02 02 02 02 02 01 <0.2 <02 <02 04 <02 0.54
Radium-226, susp. (pCilL}) 0. 04 o. 0. <02 <08 02 <02 <02 <02 <02 07 <02 02 <02 <02 <02 <0.2 <01 0.1 <0.2 <0.1 <0.1 <01 <0.1 <01 <0 <01 <0.2 <02 <0.2 04 <02 <02
Radium-226, tote} (pCVL}
Gross Alpha. dis. (pCHL}
Gross Beta, dis. )
Moan and median statistic calculated using one-half detection mit (172 D.L.) NOTES: Mean and median statistic calcu
ND = numbar of non-detects ND = number of non-detects
Resuls are in mg/L unless otherwise noted Results are in mgiL uriless athe:
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-A001
. AT TS ADO [ SWEADG TTSWEADD T [SVEADOT [SVWHADO1 [ SWEADD! | SWEADDT | SVA-ADO | SVW-ABD1 [SW-ADO1 [ SVADD  [SVW-ADDT [SA-ADDT [SW-ADO1 [SW-AQD1 [SW-ADDY S ADOT|SV-ADOT | SVHADD1 | SVEACD 1 [SW-ABD1 [SWHACDT [GW-ADCTT MIN MAX — WEAN MEOAN COUNT WD  %ND
wanios] aomal 92014 10720104 11730i04] 1228004] 1212804 122800a] 1r25005| 2r28v05| 3zoi0s) airos| srsves| eraios] Traves| eseros) tomeics) 1173005) 123105) _1r3vi06] 22706] areios| weavor| e27/07
BH (st units) 71 (] 765 755 10 o 0%
Canductivity (umhos) 17 207 176 18 10 0 o%
[ Total dissoived solids 138, 101, 150. m 188 13 133 19 o 0%
Totat suspanded sobds o <10 22 19 5 56%
Hardness, fotal 73 &7 768 75 4 0 0%
Carbonate wa wa ° [ wa
: |sicartonate 9. 37 85. eV 85 626 6 9 0 0%
! Allalinity, Dissolved 2 82 56 50 4 ° o%
Alkalinity, total a8, 30. 70. 30 78 59.4 € 16 Q 0%
Nitrate Nitrogen <1 <05 0.1 005 10 10 100%
[Amemonia. total [ 1 0.30 025 10 4 40%
i Calcium 234 13, 2.1 125 326 23 23 17 [ o%
[Sodium, dasolved <5. 21 10,60 95 14 1 7%
Magnesium, dissotved 1.4 62 122 36 122 74 859 17 ° %
Potassium, dissolved 07 36 156 148 14 [ 0%
Sutate 16. 10. 21. 86 e85 18.0 157 19 9 %
] Fluoride, total 0.3 03 03 03 S o 0%
IChioride 25. 14, 28, 10 299 17.32 14 19 o 0%
[Phosphorous: <. <1 05 05 1 1 100%
| Aluminum, dissolved <0.2 14 <0.2 02 <04 <a 0227 09 15 12 0%
(Alumiraim, total <0.1 14 <0.1 1 a4 022 X 8 2%
' | Antimony, dissobved <0.001 <0.001 <0.001 <0.00% <0001 <005 00034 000t 18 18 100%
Antimony, total <0.05 <0.001 <0.001 <0001 <005 0006 00005 9 ] 100%
 Arsaric, dissobved <0001 <005 00067 00025 6 5 83%
[Arsenic, total <0.001 <601 <0.01 <0001 <001 00030 000325 12 12 00%
Barkim, dissobved 003 <03 0042 005§ 3 0%
Barium, total 003 003 0030 003 3 [ 0%
Berylum, dissolved <0001 0002 00009 0001 8 7 28%
Boron, total <005 <005 0025 0025 3 3 100%
|Cadmiurn, dissalved <00002 <0002 00004 00003 & 6 100%
[Chromium, dissolved <0005 <0005 00025 00025 6 3 100%
; Cyanide, totat <001 <001 00050 0005 1 1 100%
[Copper na wa ) [] wa
[Copper. dissatved 0.0 <0.005 <0.005 0.005 <0005 <002 00050 00025 17 15 0%
Copper, total <0.01 <0.005 <0.005 <0005 <001 00030556 00025 9 [ 100%
' jiron, dissobved 0.05 0.44 <0.03 <0.03 0.44 0.0752 0.015 14 9 £4%
Iron, totat 0.6 0.82 <0.03 <003 092 01825 00615 8 2 5%
Iron, suspended 004 004 0.04 004 1 [ 0%
Iron, Ferrous (Fe2+) 0.15 0.15 0.15 0.15 .15 1 ] 0%
: Iron. Farric (Fo3+) <011 0.48 <0.03 <003 048 0128 0053 6 3 50%
Lead, dissolved 0002 <005 0006 00025 6 € 100%
Lead, total <0.05 0.008 <0.005 <0.002 <005 00063 00025 12 14 92%
<0.01 0.02 <0.01 <0.01 <001 002 00067857 0005 14 1 79%
<0.01 0.04 <001 <001 <004 00084 0005 8 7 2%
00001 <00002 9.167E-05 00001 6 0 100%
<0.001 <0.0001 <0.0001 <0.0001 <0001 000015 000005 @ 9 100%
<0.005 <0.005 <0.005 <0.005 00012 <04 00080 00026 18 15 0%
i <0.01 <0.04 0.0131 0.015 8 8 100%
<0005 <005 0006 000375 & B T00%
<0001 <001 00012 00001 7 7 100%
«<0.01 <0.01 <0.01 <0,0001 <0,01 0.002 0,0005 8 8 100%
<0.001 <0.00t <0001 <0.001 <0001 <005 00019 00005 18 18 100%
| 0005 <001 0005 0005 8 [ 100%
<01 <0.001 <0.001 <0001 <04 0006 00005 8 9 100%
<0005 0023 00064 0005 8 6 75%
<0.01 0.008 <0.005 <0005 <001 00037  00m5 7 8 86%
500263 00077 0007 0005 00021 00018 DOOY66 00013 00026 0008 00019 0007 00023 00026 00209 50745 00081 0012 0010Z 00083 00104 00015 00015 00037 00014 0.6 00084 00037 85 ] 0%
<0.0003 <0.0003 <0.0003 <0.0003 00003 <00003 <00003 D001 00004 00004 <0.0003 <0.0003 <00003 <0.0003 <0.0003 <0.0003 <0.0003 0001 <00002] <0.0001 <17 00205 0001 87 20 23%
0.0025 00025 0032 0013 00054 3 [] 0%
! [ Thorium-228. dis. (PCVL} [ 0.1 005 005 2 L] 0%
Thorum-230, dis. (PCIL) 02 0.2 0.2 02 2 0 0%
[ Thorium-232. dis. (PCUL) ° 0.1 005 005 2 0 %
Recium-226, dis. (PCVL) ©2 w2 <02 04 <02 05 03 0.6 04 <02 <02 <02 03 03 w2 <02 <01 <0.2 14 0 15 0.34 02 8 17 20%
Rediunv226, susp. (pCVL) <02 <02 <02 0.3 D2 <02 <04 <01 04 <02 <02 <02 <04 <02 <02 <02 <01 2. <03 [ 2 0.407 01071428 84 14 17%
[Radiur-226, total (pCiL} 2. 2 2000 2 1 [ 0%
Gross Alpha., dis. (pCIL) 14 12 554 554 5 0 0%
Grots Bota. dis. (pCIL) 23 58 338 338 5 2 0%

lated using one-half detection lamit (172 D.L}

twise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-DIS001
DiS001  DiS001 _ DIS001 _ DIS001  DIS001  DISQ01  DIS001  DIS001 DIS001  DISC01  DIS001| MIN MAX _ MEAN MEDIAN COUNT ND % ND
11/19/98 12/17/98  1/19/99 _ 3/15/99  4/18/99 5/17/99 6/14/99  7/14/99  9/14/99 _ 3/28/01 10/29/04
pH (std units} 8.7 78 78 79 8 7.9 8 8.1 78 87 8.0 7.95 8 0 0%
Conductivity (umhos} 1460 1400 1420 1410 1310 1180 138 1350 138 1460 1209 1375 8 [} 0%
Total dissolved solids 1090 1060 1030 1050 927 866 870 953 445 445 1090 921 953 9 o] 0%
Total suspended solids 4 1 3 [ 14.5 0 <10. <10. <0. <14.5 4.1 35 8 2 25%
Hardness, total 430 390 400 390 430 407 400 3 0 0%
Carbonate n/a na n/a na 0 0 n/a
Bicarbonate 146 146 148 146 146 1 0 0%
Alkalinity, Dissolved 180 170 180 210 <170.  <210. 185 180 4 0 0%
Alkalinity, total 190 230 210 190 180 170 119 119 230 1841 190 7 0 0%
Nitrate Nitrogen 17 6.3 5.4 46 46 <0.1 29 29 <0.1 <77 4.31 486 8 1 13%
Ammonia, total 1 0 0 0 o] <1. <1. <1. 0 <1. 0.31 0.25 8 3 38%
Calcium 80 77 74 77.5 739 789 341 66.8] 34.1 80 703 75.5 8 0 0%
Sodium, dissolved 150 160 160 132 160 165 135 27.2] 135 165 121 155 8 0 0%
IMagnesium, dissolved 56 49 52 429 476 54.8 1.8 11.8 56 449 49 7 0 0%
Potassium, dissolved 64 6.3 6.4 55 58 6.5 18 18 8.5 5.54 8.3 7 0 0%
Sulfate 560 510 520 510 440 420 430 470 63.2 178 63.2 560 410 455 10 0 0%
Fluoride, total 15 15 15 15 15 15 15 3 0 0%
Chioride 25 28 29 28 34 23 26 27 18.1 27| 18.1 34 266 27 10 0 0%
Phosphorous n/a n/a n/a na 0 0 n/a
Aluminum, dissolved <0.5 <0.5 <0.5 <0.1 <0.2 <0.2) 0.1 0.5 0.16667 0.175 5] -] 100%
Aluminum, total <0.1 0.1 0.1 0.05 0.05 1 1 100%
Antimony, dissolved 0.018 0.014 0.018 0.01 0.013 0.021 <0.001 <0.001] <0.001 <0.021 0.0119 0.014 8 2 25%
Antimony, total <0.05) 0.05 0.05 0.025 0.025 1 1 100%
Arsenic, dissolved <0.003 0.007 <0.005 <0.005 0.003 0.007 0.0034 0.0025 4 3 75%
Arsenic, total <0.003 <0.003 <0.001 0.001 0.003 0.00117 0.0015 3 3 100%
Barium, dissolved 0.04 <0.1 <0.1 <0.1 0.04 0.1 00475 0.0 4 3 75%
Barium, total 0.04 0.04 0.04 0.04 0.04 0.04 2 0 0%
Beryllium, dissclved <0.002 <0.002 <0.002 0.002 <0.001 <0.001 0.001 0.002 0.001 0.001 6 5 83%
Boron, total 025 031 028 0.25 0.31 0.28333 029 3 0 0%
Cadmium, dissolved <0.0002 <0.0002 <0.001 <0.001 0.0002 0.001 0.0003 0.0003 4 4 100%
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 00025 0.0025 4 4  100%
Cyanide, total <0.01 <0.01__ <0.01 0.0 0.005 1 1 100%
Copper n/a na n/a n/a 0 0 n/a
Copper, dissolved <0.02 0.1 <0.02 <0.005 <0.005 <0.005 <0.005| <0.005 0.1 0.01857 0.0025 7 6 86%
Copper, total <0.005 <001 0.005 0.01 0.00375 0.00375 2 2 na
Iron, dissolved <0.03 <0.03 <0.03 <0.1 <0.1 <0.03 <0.03] <0.03 <0.1 0.025 0.015 7 7 100%
Iron, total 0.15) 0.16 0.15 0.15 0.15 1 [4 n/a
fron, suspended n/a n/a n/a n/a 0 0 n/a
Iron, Ferrous (Fe2+) nfa n/a n/a n/a 0 ] n/a
Iron, Ferric (Fe3+) n/a n/a n/a n/a 0 0 n/a
Lead, dissolved <0.002 <0.005 <0.005 <0.005 <0002 <0.005 0.0021  0.0025 4 4 100%
Lead, total <0.002 0.003 <0.05| <0.002 0.05 0.00967 0.003 3 2 67%
Manganese, dissolved 0.01 <0.01 <0.01 <0.01 <0.01 0.12 0.01 0.12 0.0250 0.005 3 4 67%
Manganese, total 0.13 0.13 0.13 0.13 0.13 1 [+] 0%
Mercury, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0001 0.0001 3 3 100%
Mercury, total <0001 0.001 0001 00005 0.0005 1 1 100%
Molybdenum, dissolved 1.05 09 0.85 0.314 0.744 0613 0.061 0.081 1.05 06474 0.7440 7 0 0%
Nickel, dissolved <0.04 <0.04 <0.04 <0.01 <0.01 <0.01 <0.01 <0.04 0.0125 0.0125 8 6 100%
Selenium, dissolved <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0005 <0.01 0.0038 0.0038 6 6 100%
Silver, dissolved <0001 <0.0002 <0.0002 <0.01 <0.0002 <0.01 0.0014 0.0003 4 4 100%
Silver, total <0.01 0.0 0.01 0.005 0.005 1 1 100%
Thallium, dissolved <0.001 0.002 0.002 <0.001 <0.001 0.002 <0.001] <0.001 0.002 0.0011 0.0005 7 4 57%
Vanadium, dissclved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 4 4 100%
Thatlium, total <0.001 <0.1 0.001 0.1 0.02525 0.02525 2 2 100%
Zinc, dissolved <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.005 <0.01 0.0038 0.0038 8 6 100%
Zinc, total 0.08) 0.06 0.06 0,06 0.06 1 0 0%
Uranium, dissolved 0.0113  0.0044 0.0056 0.0044  0.0053 0.0065 0.0091 0.0107 0.0038 0.0027] 00027 0.0113 0.0064 0.0055 10 0 0%
Uranium, suspended 00004  0.0001 0.0002  0.0001 0.0001 <0.002 <0.002 <0.002 <0.0003| 0.0001 0.002 0.0005 0.0002 9 4 44%
Uranium, tota! nfa na n/a na 0 0 n/a
Thorium-228, dis. (pCi/L) n/a na na n/a 0 0 #DIV/O!
Thorium-230, dis. (pCi/L) 0.2 0.2 02 0.2 02 1 [+} 0%
Thorium-232, dis. (pCi/L) 0 0 0 0 0 1 0 0%
Radium-226, dis. (pCilL) 13 1 05 05 04 1 <0.2} 0.2 13 0.69 0.5 7 1 14%
Radium-228, susp. (pCifL, 0 0 0 0 0 0 <0.2] 0 0.2 0.01429 0 7 1 14%
Radium-226, totat (pCi/L) nfa n/a n‘a n/a 0 0 na
Gross Alpha, dis. (pCill) 10 50 47 57 47 50 176 785 4 0 0%
Gross Beta, dis. (pCi/L) 6.4 33 <5. 5.3 <5. 33 11.8 5.85 4 1 25%
NOTES: Mean and median statistic catculated using one-half detection limit (12D.L)
ND = number of non-detects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-BDIS
SW-BDIS SW-BDIS SW-BDIS SWBDIS SW-BDIS SW-BDIS SW-BDIS SW-BDIS SW-BDIS SW-BDIS SW-BDIS| MIN MAX MEAN  MEDIAN COUNT ND % ND
10/20/98 11/24/98  12/18/88 1/18/99 2/16/99 3/16/99 4/20/99 5/18/99 6/15/99 7/21/99 9/14/99]
pH (std units) 8 8.1 75 73 8.1 78 78 73 7.3 78 73 8.1 7.70 78 10 [ 0%
Conductivity (umhos) 440 597 500 354 391 387 288 147 153 434 147 597 389 389 10 1] 0%
Total dissoived solids 282 394 358 227 229 257 187 119 118 288 118 394 248 243 10 ] 0%
Total suspended solids 3 <1, <1. 4 2 1 423 4 <10. 131 <1. 131 19.3 3.5 10 3 30%
Hardness, total 140 180 180 110 110 180 145 145 4 0 0%
Carbonate 0 0 na na o 0 n/a
Bicarbonate 0 0 nfa n/a 0 4 n/a
Alkalinity, Dissolved 64 40 51 100 40 100 63.8 57.5 4 0 0%
Alkalinity, total 110 120 110 84 92 82 84 40 40 120 878 88 8 0 0%
Nitrate Nitrogen 04 25 1.7 08 08 08 05 <0.1 <0.5 <0.5 0.8 <0.1 25 0.8 2] 11 3 2%
Ammonia, total 0 0 ] 0 0 0 [ <1. <1. <1. [ <1. 0.15 0 10 10 100%
Calcium 34 40 35 28 29 12,5 33.9 341 12.5 40 308 34 8 [ 0%
Sodium, dissolved 40 54 44 27 20 6.3 387 343 6.3 54 33.0 38.5 8 ] 0%
Magnesium, dissolved 14 20 16 " 75 34 15 15.3] 34 20 128 14.5 8 0 0%
Potassium, dissolved 286 29 25 19 24 1.1 29 2.3 11 29 2288 24 8 0 0%
Suifate 100 160 130 75 77 81 57 19 8.2 96 8.2 160 80.3 79 10 [ 0%
Fluoride, total 0.5 08 08 04 0.5 04 06 05 0.5 5 0 0%
Chloride 18 16 15 13 12 16 M1 10 1" 14 10 18 13.60 135 10 0 0%
|Phosphorous 0 0 nfa n/a 0 0 n/a
Alumi i <0.5 <0.5 <0.5 <0.5 0.2 0.2 <0.5 0.240 0.25 5 4  B0%
[Aluminum, totai 0 0 nia n/a 0 0 n/a
Antimony, dissolved <0.03 <0.008 0.008 <0.003 0.004 <0.008 <0.008 <0.006] <0.003 <0.03  0.0049 0.0035 8 8 75%
Antimony, total 0 0 nla n/a 0 0 n/a
Arsenic, dissolved <0.05 <0.003 <0.005 <0.005 <0.005] <0.003 <0.05  0.0088 0.0025 5 5 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003 0.0015 0.0015 3 3 100%
Barium, dissolved 0.04 0.04 <0.1 <01 <0.1 0.04 <0.1 0.046 0.05 5 3  60%
Barium, total 0.03 0.03 0.04 0.03 0.04 0.033 0.03 3 0 0%
Beryllium, dissolved <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001] <0.001 <0.002 0.00075 0.0007% 8 8 100%
Boron, total <0.05 0.08 0.08| <0.05 0.08 0.055 0.08 3 1 33%
Cadmium, dissotved <0.002 <0.0002 <0.0002  <0.0002 <0.001 <0.001 <0.0002 <0.002  0.0004 0.0003 (] 6 100%
[Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0025 0.0025 8 8 100%
Cyanide, total <0.01 <0.01 <0.01 0.0050 0.005 1 1 100%
[Copper o o na nla 0 0 nfa
Copper, dissotved <0.02 <0.02 <0.02 <0.02 <0.005 <0.005 <0.005) <0.005 <0.02  0.0068 0.01 7 7 100%
ICopper, total 0 0 n/a na 0 [} n/a
Iron, dissolved 0.04 <0.03 0.03 <0.03 0.2 <0.1 <0.03 0.2 0.058 0.035 6 3 50%
fron, total 0 o n/a n/a 0 [} n/a
Iron, suspended 0 0 nia n/a 1] L] na
Iron, Ferrous (Fe2+) L] [} n/a n/a 0 0 n/a
Iron, Femic (Fe3+) 0 0 n/a n/a 0 0 nfa
Lead, dissolved <0.05 <0.002 <0.005 <0.005 <0.005| <0.002 <0.05 0.0087 0.0025 5 5 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.001 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 5 5 100%
Manganese, total 0 0 na n/a 0 )] na
Mercury, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002  0.0001 0.0001 5 5 100%
Mercury, total 0 nfa nia 0 [} nia
Molybdenum, dissolved 0.173 0.35 0.22 0.11 0.14 <0.005 0.125 0.126| <0.005 0.35 0.156 0.133 8 1 13%
Nickel, dissolved <0.02 <0.04 <0.04 <0.04 <0.04 <0.01 <0.01 <0.01 <0.01 <0.04 0.013 0.015 8 8 100%
Selenium, dissolved <0.05 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01] <0.005 <0.05 0.008 0.004 8 8 100%
Silver, dissoived <0.005 <0001 <0.0002 <0.0002 <0.0002 <0.01 <0.0002 <0.01 0.001 0.000 ] 8 100%
Sitver, total 0 o nfa nfa 0 1] n/a
Thaliium, dissotved <0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001| <0.001 <0.05  0.0036 0.0005 8 8 100%
Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.005 0.005 8 8 100%
Thallium, total 0 0 na nfa 0 0 nfa
Zinc, dissolved <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01|] <0.005 <0.01  0.0038 0.0025 7 7 100%
Zing, total 0 0 n/a n/a ] 0 na
Uranium, dissolved 0.0035 0.0034 0.0032 0.0033 0.0036 0.0029 0.0022 0.0019 0.001 0.0031 0.001 0.0038 0.0028 0.0032 10 [} 0%
Uranium, suspended 0 0 nfa nfa [} 0 n/a
Uranium, total [} 0 n/a na 0 0 n/a
Thorium-228, dis. (pCi/L) 0 0 0 0 0 0 2 Q 0%
Thorium-230, dis. (pCilL) 0 03 ] 03 0.15 0.15 2 0 0%
Thorium-232, dis. (PC/L) ] 0 0 0 [} 0 2 0 0%
|Radium-228, dis. (pCi/L) 02 05 06 02 02 03 0.2 0.8 0.333 0.25 ] 0 0%
Radium-228, susp. (pCiL) 0 0 nla nia 0 1] n/a
Radium-226, total (pCirL) nfa nfa n/a [} 0 n/a
Gross Alpha, dis. (pCill) 22 41 85 10 1.2 22 1.2 65 141 32 8 [} 0%
Gross Beta, dis. ilL) 2.8 4 43 2.1 <5. <5. 21 43 9.45 2.55 8 2 33%
NOTES: Mean and median statistic calculated using one-half detection limit (1/2 D.L.)
ND = number of non-detects
Results are in mg/. unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-PL
SW.PL SW-PL SW-PL SW-PL SW-PL SW-PL SW-PL SW-PL SW-PL SW-PL SW-PLI MIN MAX __ MEAN MEDIAN COUNT ND % NO
10/20/08 11/24/98 12/16/98 _1/18/99 21 6/99 3/16/99 4/20/99 5/18/99 6/15/99 7/21/199 9/14/99

pH (std units) 79 8.1 76 7.4 8.1 78 77 76 7.4 8 74 8.1 7.76 775 10 0 0%
Conductivity (umhos) 348 196 501 330 441 396 282 143 152 426 143 501 322 339 10 0 0%
Total dissolved solids 214 119 370 242 274 272 182 123 123 272 119 370 2161 213 10 0 0%
Total suspended solids 3 <1. 1 3 1 1 55.5 9 16.7 173 <1. 55.5 10.8 3 10 1 10%
Hardness, total 120 180 150 110 110 180 140 135 4 o 0%
Carbonate n/a n/a nfa n/a 1] 0 na
Bicarbonate n/a n/a n/a n/a 0 0 nla
Alkalinity, Dissolved 58 92 59 100 58 100 77 75.5 4 0 0%
Alkatinity, total 97 120 100 82 96 76 58 g2 58 120 90 94 8 0 0%
Nitrate Nitrogen 0.4 29 17 0.4 0.8 08 05 <0.1 <0.5 0.8 <0.1 29 0.9 065 10 2 20%
Ammonia, total 0 0 v} 0 0 o} o} <1. <1, <1. 0 <1. 0.15 0 10 10 100%
Calcium 29 40 34 27 3 14 325 34 14 40 30.2 31.75 8 0 0%
Sodium, dissolved 28 55 45 25 22 9.3 36.7 34.1 9.3 55 31.9 31.4 8 0 0%
Magnesium, dissolved " 20 16 10 11 44 142 15.2 44 20 127 126 8 0 0%
Potassium, dissolved 23 29 25 1.9 24 1.1 2.4 23 11 29 2 235 8 0 0%
Sulfate 65 170 140 70 96 91 56 18 9.9 93 9.9 170 80.9 805 10 0 0%
Fluoride, total 04 0.6 0.6 04 0.5 04 0.6 0.5 05 5 0 0%
Chloride 21 15 15 11 15 16 17 10 11 15 10 21 14.6 15 10 0 0%
Phosphorous n/a n/a n/a na 0 0 na
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 0.2 0.2 <0.5 0.24 0.25 5 4  80%
Aluminum, total n/a n/a n/a n/a 0 0 nfa
Antimony, dissolved <0.03 <0.008 0.006 <0.003 0.005 <0.006 <0.006 <0.006f <0.003 <0.03 0.0051 0.0035 8 &6 75%
Antimony, total n‘a n/a nfa n/a 0 0 nfa
Arsenic, dissolved <005 <0.003 <0.005 <0.005 <0.005] <0.003 <0.05 0.0068 0.0025 5 5 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003 00015 0.0015 3 3 100%
Barium, dissolved 0.03 0.03 <0.1 <0.1 <0.1 0.03 <0.1 0.042 0.056 5 3 60%
Barium, total 0.03 0.03 0.03 0.03 0.03 0.03 003 3 o 0%
Beryllium, dissolved <0.001 <0.002 <0002 <0.002 <0.002 <0.001 <0.001 <0.001] <0.001 <0.002 0.0008 0.00075 8 8 100%
Boron, total <0.05 0.08 006] <005 <0.08 0.0550 006 3 1 33%
Cadmium, dissolved <0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.0002 <0.002 0.000 0.0003 6 6 100%
Chromium, dissolved <0.005 <0005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005 0.003 00025 6 6 100%
Cyanide, total <0.01 <0.01  <0.01  0.0050 0.005 1 1 100%
Copper nl/a n/a n/a n/a 0 0 nia
Copper, dissoived <0.02 <0.02 <0.02 <0.02 <0.006 <0.005 <0.005| <0.005 <0.02 0.01 0.01 7 7 100%
Copper, total n/a n/a n/a na 0 0 nfa
Iron, dissolved 0.04 <0.03 <0.03 <0.03 0.1 <0.1 <0.03 0.1 0.039 0.0275 <] 4 67%
Iron, total n/a n/a n/a n/a 0 0 nla
Iron, suspended n/a n/a nfa n/a 0 0 nfa
Iron, Ferrous (Fe2+) n/a n/a nia n/a ¢ 0 nla
Iron, Ferric (Fe3+) n/a nfa n/a n/a 0 0 nfa
Lead, dissoived <0.05 <0.002 <0.005 <0.005 <0.005] <0.002 <0.05 0.0067 0.0025 5 5 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.0010 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 5 5 100%
Manganese, total n/a n/a n/a n/a 0 0 nla
Mercury, dissolved <0.0002 0.0002 <0.0002 <0.0002 0.0003 <0.0002 0.0003 0.0002 0.0001 5 3 60%
Mercury, total n/a n/a n/a n/'a 0 0 nfa
Molybdenum, dissolved 0.108 0.35 o021 0.09 0.19 0.015 0114 0.119 0.015 0.35 0.150 0.1165 8 0 0%
Nickel, dissolved <0.02 <0.04 <0.04 <004 <0.04 <0.01 <0.01  <0.01 <0.01 <0.04 00131 00150 8 8 100%
Selenium, dissolved <0.05 <0005 <0005 <0.005 <0.005 <0.01 <001 <0.01] <0.005 <0.05 0.0063 0.0038 8 8 100%
Silver, dissolved <0.005 <0.001 <0.0002 <0.0002 <0.0002 <0.01 <0.0002 <0.01 0.0014  0.0003 6 6 100%
Silver, total n/a n/a n/a nla o] 0 nla
Thallium, dissolved <005 <0.001 <0.001 <0.001 _ <0.001 <0.001 <0001 <0.001] <0.001 <0.05 0.0036  0.0005 8 8 100%
Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.0046 0.005 [ 6 100%
Thallium, total n/a n/a nia nfa 0 0 nla
Zinc, dissolved <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01] <0.005 <0.01 0.004 0.0025 7 7 100%
Zinc, total n/a n/a n/a n/a 0 0 nja
Uranium, dissolved 0.0039 00035 0.0032 0.0031 0.0038 0.0029 0.0021 0.0014 0.0014 0.0036 00014 00039 0.003 0.00315 10 o 0%
Uranium, suspended 0 0 nfa n/a 0 0 na
Uranium, total 0 0 n/a nia 0 0 nfa
Thorium-228, dis. (pCilL) 0 0.1 4] 0.1 0.05 005 2 1 50%
Thorium-230, dis. (pCilL) 0 0.1 0 0.1 0.05 005 2 1 50%
Thorium-232, dis. (pCi/L) 0 0 0 0 0.000 0 2 2 100%
Radium-226, dis. (pCilL) 0.2 0.4 0.6 0.3 0.1 0.2 01 0.6 0.3 0.25 6 0o 0%
Radium-226, susp. (pCit) n/a n/a n/a n/a 0 0 nla
Radium-226, total (pCi/L) n/a n/a n/a na 0 0 nfa
Gross Alpha, dis. (pCilL) 24 57 19 11 22 14 19 6.08 24 5 0 0%
Gross Beta, dis. (pCilL) 2.4 3.6 [} <5. <5. 2.4 [} 3.4 2.5 5 2  40%

NOTES: Mean and median statistic calculated using one-half detection limit (1/2 DL
ND = number of non-detects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-0S
SW-05 SWOS SW-OS SW-OS SW-0S SW-OS8 SW-OS SW.0S SW-OS SW-0S SW-OS SW-03] MIN MAX _ MEAN MEDIAN COUNT ND % ND
10/20/98 11/24/98 12/16/98 1/18/99 2/16/99 4/20/99 5/17/99 5/18/99 6/14/99 6/15/99 7/21/99 9/14/99

pH (std units) 8 8.1 7.5 73 83 78 71 7.2 75 74 8 71 8.3 77 75 1 0 0%
Conductivity (umhos) 481 217 502 360 612 281 138 143 186 154 408 138 612 317 281 11 0 0%
Total dissolved solids 300 134 346 219 401 178 120 116 138 17 270 116 401 213 178 M 0 0%
Total suspended solids 4 1 <1, <1. <1. 232 4 4 10.7 10.3 245 <1 232 26.5 4 1 3 2%
Hardness, totai 150 180 150 120 120 180 150 150 4 0 0%
Carbonate na n/a n/a n/a 0 0 nla
Bicarbonate nia n/a nfa n/a 0 0 nfa
Alkalinity, Dissolved 64 42 43 60 100 100 <42. <100.  68.17 62 6 0 0%
Alkalinity, total 110 120 110 84 120 64 42 43 <42, <120. 86.6 97 8 0 0%
Nitrate Nitrogen 04 25 1.7 0.8 17 0.5 <0.1 <0.1 <0.5 <0.5 <0.1 25 08 045 10 4 40%
Ammonia, totai 0 0 0 0 0 0 <1. <1. <1, <1. <1. 0 1 0227 0o " 11 100%
Calcium 35 40 34 28 41 14.1 14.5 32.2 345 14.1 <41. 30.4 34 9 0 0%
Sodium, dissoived 44 54 44 28 45 91 9.3 342 33.7 9.1 54 335 342 9 0 0%
Magnesium, dissolved 15 20 16 1 15 44 4.5 136 151 44 20 12.7 15 9 o 0%
Potassium, dissolved 28 29 25 2 3 1.2 11 27 23 1.1 3 2 25 9 0 0%
Sulfate 110 170 130 77 160 55 17 18 21 6.2 85 6.2 170 77 77 1 0 0%
Fluoride, total 0.6 0.6 06 0.5 0.7 0.5 0.7 06 06 5 0 0%
Chloride 19 13 14 13 18 12 10 10 12 12 14 10 19 13.4 13 M 0 0%
Phosphorous n/a n/a n/a n/a 0 0 nla
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 0.3 03 03 <0.5 0.267 0.25 6 4 67T%
Aluminum, total n/a nfa n/a nfa 0 0 n/a
Antimony, dissolved <0.03 <0.008 0.005 <0.003 <0.003 <0.006 <0.006 <0.006 <0.006] <0.003 <0.03 0.0043 0.003 9 8 89%
Antimony, total n/a nfa n/a n/a ] 0 n/a
Arsenic, dissolved <0.05 <0.003 <0.005 <0.005 <0.005 <0.005] <0.003 <0.05 0.006 0.0025 [ 6 100%
Arsenic, total <0003 <0.003 <0.003 <0.003 <0.003 0.0015 0.0015 3 3 100%
Barium, dissolved 0.04 0.04 <0.1 <0.1 <01 <0.1 0.04 <0.1 0.047 0.05 8 4 67%
Barium, total 0.03 0.03 0.03 <0.03 <0.03 0.03 0.03 3 0 0%
Beryliium, dissoived <0.001 <0.002 <0.002 <0.002 <0.002 <0.001  <0.001 <0001 <0001 <0.001 <0002 00007 0.0005 9 9 100%
Boron, total <0.05 <0.05 0.06 0.06 <0.05 0.06 0.0425 0.0425 4 2 50%
Cadmium, dissolved <0.002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.0002 <0.002 0.000 0.0005 7 7 100%
Chromium, dissolved <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.003 0.0025 7 7 100%
Cyanide, total <0.01 <0.01 <0.01 0.0050 0.005 1 1 100%
Copper n/a n/a n/a nfa 0 0 nia
Copper, dissolved <0.02 <0.02 <0.02 <0.02 <0.005 <0.005 <0.005 <0.005] <0.005 <0.02 0.01 0.00625 8 8 100%
Copper, total nia n/a nfa n/a 0 0 nfa
Iron, dissolved 0.04 <0.03 <0.03 <0.03 0.2 0.2 <0.1 <0.03 02 0.076 0.04 7 4 5%
Iron, total n/a n/a na nfa 0 0 nfa
Iron, suspended nfa nfa n/a n/a 0 0 nfa
Iron, Ferrous (Fe2+) n/a n/a nfa n/a 0 0 nia
Iron, Ferric (Fe3+) n/a nia n/a n/a 0 0 nfa
Lead, dissolved <0.05 <0.002 <0.005 <0.005 <0.005 <0.005| <0.002 <0.05 0.006 0.0025 6 6 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.0010 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 8 6 100%
Manganese, total n/a n/a n/a n/a 0 0 nla
Mercury, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0001 0.0001 5 5 100%
Mercury, total nia n/a n/a nfa 0 0 nja
Molybdenum, dissolved 0.201 0.35 0.21 0.12 0.33 0.013 0015 0.104  0.121 0.013 035 0.183 0.121 9 0 0%
Nickel, dissolved <0.02 <0.04 <0.04 <0.04 <0.04 <001  <0.01 <0.01 <0.01 <0.01 <0.04 0012 0.01 9 9 100%
Selenium, dissolved <005 <0005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01] <0.005 <0.05 0.0061 0.005 9 9 100%
Sitver, dissolved <0.005 <0.00%1 <0.0002 <0.0002 <0.0002 <0.01  <0.1 <0.0002 <001 00019 00005 7 7 100%
Silver, total n/a nfa n/a n/a 0 0 nla
Thallium, dissoived <0.05  <0.001 <0.001 <0.001  <0.001 <0.001  <0.001 <0.001 <0.001] <0.001 <0.05 0.0032  0.0005 9 9 100%
Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.0046 0.005 7 7 100%
Thallium, total n/a n/a n/a n/a 0 0 nfa
Zinc, dissolved <0.005 <0.005 <0005 <0.005 <0.01  <0.01 <0.01 <0.01} <0.005 <0.01 0004 0000375 8 8 100%
Zinc, total n/a n/a n/a n/a 0 0 nla
Uranium, dissolved 00046 00049 00052 0.0036 0.0053 0.0052 0.0014 00015 0.0021 0.0019 0.003 0.0014 00053 0.004 00036 11 0 0%
Uranium, suspended nfa nfa nfa na 0 0 nla
Uranium, total n/a n/a nfa na 0 0 nfa
Thorium-228, dis. (pCi/L) 0 Q 0 0 0 0 [¢] 3 0 0%
Thorium-230, dis. (pCi/l) 0.2 <0.1 0 0 02 0083 0.05 3 1 33%
Thorium-232, dis. (pCi/L) 0.1 0 0.1 0 0.1 0.067 01 3 o 0%
Radium-226, dis. (pCi/L) 03 04 0.9 02 02 0.1 03 <0.1 <09 0343 03 7 0 0%
Radium-228, susp. (pCi/L) n/a n/a n/a n/a 0 0 nfa
Radium-226, total (pCi/L) n/a n/a nfa n/a 0 0 n/a
Gross Alpha, dis. (pCifL) 33 3.4 55 5.9 16 16 1.7 <16 59 33 33 7 0 0%
Gross Beta, dis. (pCill) 22 1.9 0.9 1.9 <5. <5. <5. 0.9 <5. 21 2.2 7 3 43%

NOTES: Mean and median statistic calculated using one-half detection limit (1/2 D.L.)
ND = number of non-detects
Results are in mg/L uniess otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-BOS
SW-BOS SW-BOS SW-BOS SW-BOS SW-BOS SW.BOS SW-BOS SW-BOS SW-BOS SW-BOS SW-BOS| MIN MAX __MEAN MEDIAN COUNT ND %ND
10/20/98 11/23/98 12/16/98__ 1/18/99 _ 2/16/99 3/16/09  4/20/99  5/17/99 _ 6/15/99 _ 7/21/99 9/13/99
pH (std units) 87 8.1 76 74 8.4 77 78 72 77 7.7 7.2 87 7.8 77 10 0 0%
Conductivity (umhos) 477 467 497 356 808 391 276 139 192 388 139 808 399 390 10 0 0%
Totai dissolved solids 306 309 330 221 534 316 180 117 138 252 117 534 270 279 10 0 0%
Total suspended solids 4 3 2 3 2 1 503 5 11.3 <10. 1 503 53.9 3.5 10 1 10%
Hardness, total 150 150 150 120 120 150 1425 150 4 o 0%
Carbonate nfa nla nia n/a 0 0 n/a
Bicarbonate nfa n/a n/a nla 0 0 n/a
Alkalinity, Dissolved 86 40 61 98 40 98  66.25 635 4 0 0%
Alkalinity, total 150 100 97 82 140 83 66 40 40 150 9475 90 8 ] 0%
Nitrate Nitrogen 0.4 18 17 08 25 0.4 0.5 <0.1 <0.5 <05 <0.5 <0.1 25 08 0.4 1 4 36%
Ammonia, total 0 0 0 0 0 0 0 <1. <1. <1, 0 <1, 0.15 0 10 10 100%
Calcium 35 34 33 28 48 138 311 32 13.8 48 319 325 8 0 0%
Sodium, dissolved 44 39 44 28 72 89 315 288 89 72 37.0 35.3 8 0 0%
Magnesium, dissolved 15 15 16 11 19 4.4 128 12.9 4.4 19 133 14.0 8 [+] 0%
Potassium, dissolved 28 2.4 25 2 36 12 23 21 1.2 36 24 24 8 0 0%
120 120 130 77 240 89 54 15 22 78 15 240 94.5 83.5 10 0 0%
Fluoride, tota! 06 0.5 05 04 0.9 04 09 06 05 5 0 0%
Chloride 20 13 14 13 20 15 13 10 1" 15 10 20 144 13.5 10 0 0%
Phosphorous n/a n/a nfa n/a 0 0 nla
Aluminum, dissolved <0.5 <0.5 <0.5 <05 0.3 03 <0.5 0.260 0.25 5 4  80%
Aluminum, total n/a nfa n/a n/a [+] 0 nla
Antimony, dissolved <0.03 <0.008 0.005 <0.003 <0.003 <0.006 <0.006 <0.006| <0.003 <0.03 0.0045 0.003 8 7 88%
Antimony, total n/a nla n/a n/a o 0 n/a
Arsenic, dissolved <0.08 <0.003 <0.005 <0.005 <0.005| <0.003 <0.05 0.0068 0.0025 5 5 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003 0.0015 0.0015 3 3 100%
Barium, dissolved 0.04 0.04 <01 <0.1 <0.1 0.04 <0.4 0.046 0.05 5 3 60%
Barium, total 0.03 0.03 0.04 0.03 0.04 0.033 0.03 3 0 0%
Beryllium, dissolved <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001| <0.004 <0.002 00008 0.00075 8 8  100%
Boron, total <0.05 0.07 0.05 <0.05 0.07 0.048 0.05 3 1 33%
Cadmium, dissolved <0.002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.0002 <0.002 0.0004 0.0003 6 6 100%
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0025 0.0025 ] 6 100%
Cyanide, total <0.01 <0.01 <0.01  0.0050 0.005 1 1 100%
Copper nfa n/a n/a n/a o 0 nfa
Copper, dissolved <0.02 <0.02 <0.02 <0.02 <0.005 <0005  <0.005| <0.005 <0.02 0.0068 0.01 7 7 100%
Copper, total n/a nia n/a n/a 0 0 n/a
Iron, dissolved <0.03 <0.03 <0.03 0.03 02 <0.1 <0.03 02 0054 0.0225 6 4 67%
Iron, total n/a nia nia nfa 0 0 na
Iron, suspended n/a nfa n/a n/a 0 0 nfa
Iron, Ferrous (Fe2+) n/a n/a n/a n/a 0 0 n/a
Iron, Ferric (Fe3+) n/a nfa na nfa 0 0 nia
Lead, dissolved <0.05 <0.002 <0.005 <0.005 <0.005] <0.002 <0.05 0.0067 0.0025 5 5 100%
Lead, total <0.002 0.003 <0.002 <0.002 0.003 0.0017 0.001 3 2 67%
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 0.005 5 5 100%
A vese, total n/a n/a nfa n/a 0 0 nia
Mercury, dissoived <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0001 0.0001 5 5 100%
Mercury, total n/a nia n/a nia 0 0 nfa
Molybdenum, dissolved 0.198 0.23 0.21 0.11 05 0.014 0.094 0.081 0.014 05 0180 0.154 8 0 0%
Nickel, dissoived <0.02 <0.04 <0.04 <0.04 <0.04 <0.01 <0.01 <0.01 <0.01 <0.04 0.0131 0.015 8 8 100%
Selenium, dissolved <0.05 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01] <0.005 <005 0006 0.00375 8 8 100%
Silver, dissolved <0.005 <0.001 <0.0002 <0.0002 <0.0002 <0.01 <0.0002 <0.01  0.001% 0.0003 6 6 100%
Sitver, total n/a nia nfa n/a 0 [+] nla
Thallium, dissolved <0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002] <0.001 <0.05 0.0038 0.0005 8 7 88%
Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.005 0.005 6 6 100%
Thailium, total nfa nia n/a n/a 0 0 n/a
Zinc, dissolved <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01] <0.005 <0.01 0.0036 0.0025 7 7 100%
Zinc, total nfa n/a n/a n/a 0 0 nla
Uranium, dissolved 0.0059 0.0075 0.0119 0.0034 0.0052 0.0031 0.0047 0.0017 0.0029 0.0017 00119 0.0051 0.0047 9 0 0%
Uranium, suspended nia nfa n/a nfa 0 0 nla
Uranium, total nfa nfa nla nfa 0 0 na
Thorium-228, dis. (pCilL) 0 0.1 0 01 005 005 2 1 50%
Thorium-230, dis. (pCi/L) 0 0.1 0 0.1 0.05 0.05 2 1 50%
Thorium-232, dis. (pCilL) 0 0 0 0 0 o 2 2 100%
Radium-226, dis. (pCilL) 0.3 03 1.5 03 02 04 02 15 0.5 0.3 6 o 0%
Radium-226, susp. (pCilL) n/a n/a nia n/a 0 0 nla
Radium-2286, total (pCilL) n/a nfa n/a nia 0 0 n/a
Gross Alpha, dis. (pCi/L) 42 5.7 11 5.1 16 26 16 11 503 465 6 0 0%
Gross Beta, dis. (pCi/L) 46 2.9 11 0.8 <5. <5, 0.8 11 4.05 2.7 ] 2 33%
NOTES: Mean and median statistic calculated using one-half detection limit (1/2 D.L.)
ND = number of non-detects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-GS

SW.GS SW.GS SW-GS SW-GS SW-GS SW-GS SW-GS SW-GS SW-GS| MIN MAX MEAN  MEDIAN COUNT ND % ND

10/20/98 11/23/98 12/17/98  1/18/99 2/16/99 _3/16/99 _ 4/19/99 7/21/99 _ 9/13/99
pH (std units) 8 8.1 8 74 8.3 78 7.7 76 74 83 79 79 8 o 0%
Conductivity (umhos) 468 452 376 357 808 408 284 287 284 808 430 392 8 0 0%
Total dissolved solids 303 301 245 218 542 328 186 180 180 542 288 273 8 0 0%
Total suspended solids 4 5 1 3 <1. 1 434 <10. <1. 43.4 7.9 35 8 2 25%
Hardness, total 150 140 120 110 110 150 130 130 4 0 0%
Carbonate n/a n/a n/a nfa 0 0 na
Bicarbonate nfa n/a nfa na 0 0 n/a
Alkalinity, Dissolved 70 87 70 87 78.5 785 2 0 0%
Alkalinity, total 120 120 140 84 130 82 70 70 140 107 120 7 0 0%
Nitrate Nitrogen 08 1.8 08 08 29 04 05 08 <0.5 04 29 1.0 08 9 1 1%
Ammonia, total 0 0 0 0 0 0 0 <1. 0 <1. 0.063 0 8 1 13%
Calcium 35 33 29 28 48 26.9 32 26.9 48 33.1 2 7 0 0%
Sodium, dissolved 44 38 29 28 69 19.3 27.8 19.3 69 36.4 29 7 0 0%
Magnesium, dissolved 15 15 1 11 20 95 125 9.5 20 134 125 7 o 0%
Potassium, dissolved 27 23 2 2 37 1.6 21 1.6 37 23 21 7 0 0%
Sulfate 120 110 79 79 240 89 54 41 41 240 102 84 8 0 0%
Fluoride, total 0.6 0.5 04 04 09 0.4 0.9 06 05 5 0 0%
Chloride 18 15 14 13 22 14 13 13 13 22 15.3 14 8 0 0%
Phosphorous nfa n/a nfa n/a 0 0 n/a
Aluminum, dissolved <0.5 <0.5 <0.5 05 <05 <05 03125 025 4 4 100%
Aluminum, total n/a nla n/a nfa 0 0 n/a
Antimony, dissolved 003 <0.008 <0.003 <0.003 0.011 <0.006 <0.006] <0.003 <0.03  0.0077 0003 7 6 86%
Antimony, total n/a n/a n/a n/a ] 0 nia
Arsenic, dissolved 0.05  <0.003 <0.005 <0.005] <0.003 <0.05 0.0141 0.0025 4 4 100%
Arsenic, total <0.003 <0.003 <0.003 <0.003 <0.003  0.0015 00015 3 3 100%
Barium, dissolved 0.04 0.04 <0.1 <0.1 0.04 <0.1 0.045 0045 4 2 50%
Barium, total 0.03 0.03 0.04 0.03 0.04 0.0333 003 3 0 0%
Beryllium, dissolved 0001 <0.002 <0.002 <0002 <0.002 <0.001  <0.001] <0.001 <0.002 0.0009 0.001 7 7 100%
Boron, total <0.05 0.05 <0.05 0.05 0.0375 00375 2 1 50%
Cadmium, dissolved 0.002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.002 0.001 0.0001 5 5 100%
Chromium, dissolved 0005 <0005 <0005 <0005 <0.005 <0.005 <0.005 0.003 00025 5 5 100%
Cyanide, total <0.01 <0.01 <0.01 0.0050 0005 1 1 100%
Copper n/a n/a n/a na 0 0 n/a
Copper, dissolved <0.02 <0.02 <0.02 0.02 <0.005 <0.005| <0.005 <0.02 0.01 001 6 6 100%
Copper, total n/a nfa n/a na 0 0 nia
Iron, dissolved 0.04 <0.03 <0.03 0.03 <0.1 <0.03 <0.1 0.030 003 § 4 80%
Iron, total n/a n/a n/a n/a 0 0 nfa
Iron, suspended n/a n/a nfa n/a 0 0 n/a
Iron, Ferrous (Fe2+) n/a nfa n/a na 0 0 na
Iron, Ferric (Fe3+) n/a n/a n/a n/a 0 0 n/a
Lead, dissolved 0.05 <0.002 <0.005 <0.005 <0.002 <0.05 0.0140 0.0025 4 4 100%
Lead, total <0.002 <0.002 <0.002 <0.002 <0.002 0.001 0.001 3 3 100%
Manganese, dissolved <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.006 0.005 4 4 100%
Manganese, total nfa n/a nfa n/a 0 0 nja
Mercury, dissolved 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0001 0.0001 & 5 100%
Mercury, total n/a n/a n/a n/a 0 0 n/a
Molybdenum, dissolved 0.195 0.22 0.13 0.11 0.51 0.043 0.08 0.043 0.51 0.184 013 7 0 0%
Nickel, dissolved 0.02 <0.04 <0.04 <0.04 <0.04 <0.01 <0.01 <0.01 <0.04 0.016 002 7 7 100%
Selenium, dissolved 005 <0005 <0005 <0.005 <0.005 <0.01 <0.01] <0.005 <0.05 0.0100 0.0025 7 7 100%
Silver, dissolved 0005 <0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.005 0.0012 00001 5 5 100%
Silver, total n/a n/a n/a na O 0 n/a
Thallium, dissolved 0.05 <0.001 <0.001  <0.001 _ <0.001 <0.001  <0.001] <0.001 <0.05 0.007571 0.0005 7 7 _100%
Vanadium, dissolved 0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 0.0050 0005 5 5 100%
Thallium, total n/a n/a n/a na 0 0 n/a
Zinc, dissolved 0.005 <0.005 <0.005 0.005 <0.01 <0.01] <0.005 <0.01 0.004 0005 6 5 83%
Zinc, total n/a n/a n/a nfa 0 0 na
Uranium, dissolved 00076 00046 00062 00045 00051 0.0037 0.0038  0.0046 0.0037 0.0076 0.005 00046 8 0 0%
Uranium, suspended n/a n/a n/a na O 0 nla
Uranium, total nfa n/a n/a nfa 0 0 n/a
Thorium-228, dis. (pCi/L) 0 0 0 0 o 1 0 0%
Thorium-230, dis. (pCill) 0 0 0 0 0o 1 0 0%
Thorium-232, dis. (pCill) 0 0 0 0 0 1 0 0%
Radium-226, dis. (pCi/L) 04 03 0.9 04 07 03 0.9 0.54 04 6 0 0%
Radium-226, susp. (pCilL) n/a n/a n/a na 0 0 nla
Radium-226, total (pCi/L) nfa n/a nfa na 0 0 na
Gross Alpha, dis. (pCilL) 2.2 38 7.6 38 22 76 435 38 4 0 0%
Gross Beta, dis. (pCilL) 2.2 2 1.5 <5. 1.5 <5, 2.05 2.1 4 1_25%

NOTES: Mean and median statistic calculated using one-half detection limit (1/2 D.L.)
ND = number of non-detects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-BPL
SWBPL SWEPL SW-BPL SWBPL SW-BPL SWBPL SW-BPL SW-BPL SW-BPL SWBPL SW.BPL SVWDPL SWBPL SWEBPL SW-BPL SW-BPL SW.BPL SW-BPL SW-BPL SWEPL SWOPL SWBPL SWBPL SW-BPL SW-BPL SW-BPL SW-BPL SWBPL SW-DPL SVWWBPL SWBPL SW-BPL SW-BPL SW-BPL SW-BPL SWLBPL
10/20/98 11/19/38 1217/98 111909 21589 315/99 419/89 SM7/99 /14199 7/14/99 9N 3199 12/21/00 12/21/00 1/20/01 172801 2/28/01 228001 372701 372701 _418/01 _4NM8/01_5/20/01 529101 619/01 71101 824K 9M17/01_10/24/01 11/27/01 12118/01 1722102 3I26/02_Al24/02 _5/28/02 6/25/02)
[PH (std units) 8.0 87 76 76 8.4 78 77 72 75 7.8 78 78 79 75 8.4
[Conductivity (umhos) 479 478 453 406 599 412 196 141 184 282 328 462 318 256 204
Total dissolved solids 310 k774 324 242 385 299 126 114 140 194 172 268 200 129 100 126 156 189 248 195 208 160 ”m 212 291 176 185 159 366
[ Total suspendad solids 6 3 <1, 3 <. 1 4 4 <10. 14.1 <10. <10. 10 <10. 1
Hardness, total 150 150 120 120
Carbonate <10, <10. <10, <10, <1.
Bicarbonate 79 88 n 65 45 51 79 a7 7 83.3 95.8 86 885 85.2 108 738 738 65.8 124
|Alkatinity, Dissotved 85 39 51 83
[Alkakinity, total 120 100 110 98 110 85 85 38 79 88 k&l 65 45 43 85 kil 80 7 79 k] 73 78 90 61 61 54 102
[Nitrate Nitrogen 0.4 18 13 08 1.7 08 <01 38 <0.5 <0.5
[Ammonia, total 0 o o o ] 0 o <t <1. <.
Calcium 35 35 32 28 Ll 27 434 312 237 18.1 18.2 30 289 40 32 366 344 442 52.8 3.2 30.2 26.8 3.1
Fsodium dissolved 44 38 38 34 40 E] 20 29 6 186 13.8 121 9.4 9.1 138 142 15 15 16 1486 143 17.8 208 155 137 129 24,8
Magnesium, dissolved 15 16 10 13 14 43 8.9 123 10 154 10.1 7.3 57 56 97 93 13 10 114 102 10 136 17 894 8.7 89 89
Potassium, dissclved 28 25 23 21 3 12 1.9 21 15 22 1.7 15 14 15 19 1.7 23 1.9 218 18 17 253 228 1.81 232 1.8 351
Sulfate 120 120 110 81 160 a1 27 17 19 42 54 108 110 524 54 30 45 20.7 26 5 40.5 351 56 36 9.1 357 43.9 714 108 382 355 359 134)
Fluoride, total 06 05 0.5 05 07
Chloride 19 15 14 13 15 14 12 10 12 14 2 237 26 144 19 19.4 ris 163 19 218 215 173 30 27 365 3 27.8 418 34 322 288 28 35.6
Phasphorous <. <.
|Aluminum, dissolved <05 <0.5 <0.5 <0.5 03 <0.2 <0.2 <0.2 <0.2 <02 <0.01 <0.4 <0.1 <0.1 <0.1 <0.1 <0.4 <0.1 <01 <0.1 <0.2 <0.2 <0.2 <0.2|
[Aluminum, fotal <0.01 <01 <0.1 <0.1 <01 0.007 <0.1 <0.1 <0.1 0.07 <0.2 <0.2 <0.2 <0.2
Antimony, dissolved <003 <0008 0003 <0003 0009 <0.008 <0.006 <0006 <0.001 0.002 0.001 <0.001 <0.001 <0.05 <0.001 <0.05 <0.05 <005 <0.001 <0.05 <005 <0001 <0001 <0001 <0.001 <G.001 <0.001
 Antimony, total <0.05 <0001 <005 <0.05 <0.05 <0.001 <005 <005 0001 <0.001 <0001 <0001 <0001 <0.001
Arsenic, dissolved <0.05 <0.003 0.005 <0.005 _ 0.005 <0.001 <0.001  <0.001
[Aresnic, total <0003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <001 <0007 <0007 <001 <001 <001 <001 <0.01 <0.01
0.04 0.03 <0.1 <0.1 <0.1
0.03 0.02 0.04
<0.001  <0.002 <0.002 <0.002 <0.002 0.002 <0.001  0.001
<0.05 <005 <005
[Cadmium, dissolved <0.002 <0.0002 <0.0002 <0.001 <0.0002 <0.001
ium, dissolved <0.005 <0005 <0.005 <0.005 <0.005 <0.005
[Cyanide, total <0.01
[Copper <0.005
[Copper, dissolved <002 <002 <002 <002 <0.005 <0,005 <0005 <0.005 <0.005 <0.005 <0.005 <001 <0005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0007 <0005 0012  0.006;
Copper, total <0.01 <0.005 <0.01 <0.01 <0.01  <0.001 <0.01 <0.01 0.002 <0.001 <0005 <0005 <0.005 <0.005
Iron, dissolved <0.03 <003 <003 <0.03 02 <01 <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 <0.03 <003 <003 <003 <003 <003 <003 <003 <0.03 <003 <003  <0.03)
Iron, total <0.03 0.04 <003 0038 0121 0034 0181 0062 0.187]
lron, suspended 0.1 005 0.07 0.04 0.04 0.04
0.038 012 0034 04181 0035  0.187;
<0.05 <0.002 <0.005 <0005 <0.005 <0,05 <0005  <0.05
<0002 <0002 <0.002 <0.05 <0.005 <005  <0.05 <0.05 <0.001 <005 <005 <0.001 <0001 <0005 <0.006 <0.005 <0.005
<0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0% <0.01 <0.01 <0.01 0.02 0.04!
Manganase, total <0.01 <001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.06|
[Mercury, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0001  <0.001
Mercury, total <0.001 <0,0001 <0.001 <0001 <0.001 <0.0001 <0.001 <0.001 00043 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
[Molybdenum, dissolved 0.204 0.22 017 0.43 033 0.009 0.057 0076 <0.005 0.022 0.026 0.011 <0.002 <01 0.0156 <0.1 <01 <0.1 00226 <0.1 <0.1 00354 00341 0.008 0.01 0006 0027
Nickel. dissolved <002 <004 <004 <0.04 <0.04 <0.01 <0.01 <0.01 -
[Selenium, dissolved <005 <0005 <0.005 <0005 <0.005 <0.01 <0.01  <0.01
Silver, dissolved <0005 <0001 <0.0002 <0.0002 <0.0002 <0.01 <0.01 <0,0001 <0.01
Silver, total <0.01 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.015 <0001 <0001 <0.001 <0.001 <0.001
Thallium, dissolved <005 <0001 _<0.001 <0.001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <0.001
[Vanadium, dissolved <0.005 <0.01 <0.01 <0.01 <0.01 <0.01
Thalium, total <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc, dissolved <0005 <0.005 <0005 <0.005 <001 <0.0t <0.01
Zinc, total
Uranium, dissoived 00142 00062 00042 00047 00048 00037 00034 0.0024 0.002 0.0033 0.021 0.0185 0.072 004 0021 0.017 0.0096
Uranium, suspended 0.0003 00001 00001 00001 00003 <0002 <0002 <0002 0.002 0.002
Uranium, total
Thorium-228, dis. (pCiL) 9 01
Thorium-230, dis. (PCIL) Q 0.1
 Tharium-232. dis. (pCiIL) [ [}
Radium-226, dis. (pCill) 03 08 05 0.2 02 o 0.5 07 1.4 08 08 0.6 04 08 1.4 1 15 13 0.8 <0.2 <0.2 1.1 07 <02 0.6 <02 1.5
Radium-226, susp. (pCi/L) ] (] 0 01 o o 0 0 Y] 0 0.1 <0.2 0.1 <2, 0.4 0.7 <0.2 <0.2 <0.2 06 <0.2 23 <0.2 <0.2]
[Radium-226, total (pCilL)
Gross Alpha, dis. (pCilL) 9.4 71 5.1 21 31
Gross Beta, dis. (pCill) k] 36 0.2 <5. <5,
NOTES: Mean and median statistic calculated using one-half detection limit {172D.L)
ND = number of non-detscts
Results are in mg/L uniess otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-BPL
SVWEPL SWBPL SW-OPL SWBPL SWBPL SW-BPL SW-BPL SW-BPL SWOPL SWBPL SWBPL SW-BPL SWBPL SW-BPL SW-BPL SWEPL SWOPL SWEBPL SW-BPL SWBPL SW-BPL SW-BPL SWEPL SW-BPL SWBPL SW.BPL SW-BPL SW-BPL SW.BPL SW-BPL SW-BPL SWBPL SW-BPL SW-EPL SW-BPL SW-BPL
e 12731002 1213102 1/31/03_ 2127003 2/2703 _3/26/03 326/03 4128003 _5/22/03 6/23/03 7129103 7131003 7/31/03  SP26/03 912603 10/31/03 10/3103 1172503 11/25/03 12/16/03 1216003 _1/23/04 112304 1123004 2/26/04 3/30/04_ 3/30/04 3004 4/28/04 5/31/04 6/20/04 7/29/04 8/3004 9/29/04 10/28/04 11/30/04,
pH {std units)
[Conductivity (umhos)
Total dissolved solids 527 461 376 73 74 155 382 259 268 207 190 202 138 145 143 148 21 146 159 124 145 119 159
[ Total suspended solids
[Hardness. total
(Carbonate
Bicarbonats 145 140 108 323 s 68.5 150 121 100 92 80 72 37 82 54 43 82 22 61 58 73 :73 64|
| Alkalinity, Dissotved
[Alkal total 119 115 8g 27 34 57 123 100 100 92 80 72 41 65 54 35 67 75 50 48 60 51 52
Nitrate Nitrogen
 Armmonia, total
Calcium .7 788 58.5 305 111 1.9 239 67.6 39 43 37 32 35 34 30 28 187 317 292 235 204 232
Sodium, dissolved 245 338 184 15.6 746 781 7.3% 163 1.3 10 12 10 [3 17 pal 12 9.5 126 126 107 9.9 122
[Magnesium, dissotved ] 23 186 8.79 449 468 6.84 216 11.8 14 1 78 87 83 43 8 55 8.2 8 66 6.2 7.8 87 11.3]
|Potassium, dissolved 4.05 477 323 1.97 1.64 215 166 404 283 31 31 at 24 93 43 31 14 18 16 13 15 19
[Sulfats 196 170 132 51.6 171 16.5 2 151 59.4 684 44 37 34 fad 36 28 17 kil 2 12 15 17 15 20]
Fluoride, total
Chioride 358 347 242 231 15 135 209 212 18 % 27 28 31 22 2 26 2 25 27 27 23 29 26
[Phospharous
| Aluminum, dissolved <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 0.2 <0.2 <02 <0.2)
[Aluminurn, total <0.2 <0.2 <0.2 <0.2 0.38 033 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <02 <0.2 <02 0.4 <0.2 <0.2 05 <0.2 <0.2 <01 <0.1
Animony, dissolved <0.001 <0001  <0.001 <0.001 <0001 <0001 <0.00% <0.001 <0.001 <0.001 <0.00% <0.001 <0.001 <0.001 <0.001 <«0.001 <0001 <0.001 <0001 <0001 <0001 <0.001  <0.001
JAntimony, total <0.001 <0.001  <0.001 <0,001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001 <0001 <0001 <0001 <0001 <0.001 <0.001 <0.001 <0.05 <0.05;
Arsenic, dissolved
Arsenic, total <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0t <0.01 <0.01 <0.01 <0.01 <001 <0001 <0.001
Barium, dissolved
Barium, total
Beryllium, dissolved
Boron, total
[Cadmium, dissolved
Chromium, dissolved
Cyanide. total
[Copper
Copper, dissolved <0.005 0.006 <0.005 <0.005 <0.005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.,005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008
Copper, total <0005 <0.005 <0.005 <0.005 <0005 <0005 <0005 <0005 <0.005 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 <0005 <0005 <0.005 <0005 <0005 <0.005 0.01 <0.01
Iron, dissolved <0.03 <003 _ <0.03 <0.03 0422 007 <003 <0.03 0036 017 <0.03 0.05 <0.03 006 <003 <0.03 0.07 0.09 0.05 0.07 0.05
iron, total <0.03 <0.03 <0.03 <0.03 0405 0391 0167 0037 0.11 017 <0.03 <0.03 <0.03 074 on 0.24 12 0.41 0.14 0.24 on
Iron, suspended
iron, Ferrous (Fe2+)
Iron, Ferric (Fe3+} <0.03 <003  <0.03 <0.03 0.283 0.32 0162 0037 0083 0.68 o1 113 <0.08]
Load, dissolved
Lead, total <0.005 <0.005 <0.005 <0.005 <0005 <0005 <0005 <0005 <0.005 <0.005 <0.005 <0,005 «<0.005 <0.005 <0.005 <0005 <0005 <0005 <0005 <0005 <0.005 <005 <005
[Manganesa, dissolved 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 6.02 <0.01 <0.01 <0.01 0.04 <001 0.02 0.06 0.01 <0.01 <0.01 <0.01]
ved
<0.0001 <0,0002 <0.0002 <0.0004 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0,0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000t <0.001  <0.001|
0.041 0.047 0036 0.005 <D.005 <0.005 0005 0045 0027 0.041 0.031 0.018 0.02 0.013 0011 0.014 <0005 0009 0009 <0005 <0005 <0.005 <0.005  <0.005]
<0.001 <0.004 <0.004 <0.009 <0001 <0001 <0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <00 <0.01]
<0.001 <0.001 <0001 <0.001 <0001 <0001  <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0.001 <0001  <0.001 <0.001 <0001 <0.0M <0.001
<0.001 <0.001  <0.001 <0.001 <0001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001 <0,001 <0,001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0.001 <0.1 <0.1
0.01 0.013 0.01 0.012 <0005 0006 0008 0008 0012 <0.005 0.007 <0.005 <0.015 0007 <0.005 <0.005 0008 <0005 <0005 <001 <0.01
0.521 045 0591 0.378 042 00648 00542 00077 00131 00341 0.212 [¥3] 0.251 0.25 015 02 0102 012 0121 012 §197 00993 0.0101 00819 00343 00884 0301 00083 00754 00012 00012 00127 00205 00123 0.019]
<0.0003 <0,0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.002 <0.002 <0.002 <0,002 <0,002 <0002 <0.002 <0.002 0.0007 00003 00262 00112 00008 <0.0003 0.0003 <0.0003
Thorium-228. dis. (pCill,
Thorium-230, dis. (pCilL}
[Thorium-232. dis. (pCIIL)
Radium-226, dis. (pCilL) 0.7 1.3 o7 05 0.4 03 03 09 1.0 1.0 0.4 0.5 04 0.4 <0.2 1 0.6 0.4 05 <0.2 <02 0.3
[Radium-226, susp. (pCilL, <0.2 <0.2 05 <0.2 <0.2 <02 <0.2 <0.4 <0.1 <0.1 <01 <01 <0.1 <01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.%
Radium-226. total (pCill}
Gross Alpha, dis. (pCilL)
Gross Beta, dis. (pCilL)

NOTES: Mean and median statistic calculated using one-half detection limit {(1/2 D.L.)

ND = number of non-detacts

Results are in mg/L uniess otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-BPL
_—__’—__________—___—————————__—"—_—‘____—_—————\
WP SWBPL SWEBPL SWBPL SWBPL SW-BPL SWBPL SW-BPL SW.BPL SW-BPL SW-BPL SWBPL SWBPL SVIBPL SW.GPL SWBPL SWBPL SWiGPL SW.BPL SWBPL SWBPL SW-BPL SW-BPL SWBPL SW-BPL SWKBPL SWLEPL SWOPL SWBPL SWEBPL] MIN  WAX MEAN MEDIAN COUNT ND % ND
V20804 A[25I05 22805 3205 4RINS 53105 /22005 7/3105 B3OS 10/26/05 11/30/05 12/31/05 123006 1/3106 2/25/06 2127106 4116006 4/28K08 9126106 10/26/06 1173006 12/16/06 12/27/06_ /29/07_6/27/07 _ S/SH7
pH (std units) 71 741 87 7.8 775 16 0 0%
|Conductivity (umhos) 180 141 599 336 323 16 0 0%
Total dissolved solids 126 140 146 137 16 82 120 364 304 203 201 180 204 106 73 527 202 7S5 68 0 0%
Total suspended solids <1, 144 45 4 15 6 4%
Hardness, total 20 150 135 [EE] 0 0%
<t. <0 4 5 5 5 100%
60 & 68 &5 4 44 70 138 145 £ 104 60 98 38 323 150 80 738 5 0 0%
39 85 65 67 4 0 0%
29 54 % 53 34 a0 58 13 119 70 85 55 £ N 27 123 72 T 64 0 0%
<Dt 38 1.1 08 10 3 30%
<0. 1015 o 10 3 30%
25 166 __ 196 585 555 381 265 139 26 264 19.3 "1 97 34 32 57 0 0%
106 7 77 137 125 97 107 10 € a4 158 136 57 0 0%
10 123 148 74 64 49 58 182 184 128 105 89 1% 57 43 3 107 97 6 0 0%
23 1 11 35 3 2 14 15 1 03 24 21 §7 0 0%
19 2 18 18 12 1 13 108 %0 51 51 38 a7 21 1 196 538 8 N 0 0%
05 07 66 05 5 0 0%
24 24 24 28 16 16 18 18 23 2% 27 25 2 2 10 4as 232 234 70 0 0%
<. <1 05 05 2 2 100%
<02 <02 <02 <02 06 <02 <02 <02 <02 <02 <02 <02 <02 <02 <02 <02 <02 <02 <02 02 <02 <02 <02 <02 <02 <02 <02 <001 _ <06 0110 01 74 T2 9%
1 <04 <01 <0d 1 04 82 <01 <01 <04 <04 <01 <0.1 04 0.007 1 0135 61 52 A1 79%
, 001 <0001 <0001 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0.001 <0.001 <0001 <0001 <0001 <0.001 <0.001 <0.001 <0.001 <0001 <005 00029 00005 77 73 95%
|Antirony, total ©05 <005 <005 <0001 <005 <005 <005 <005 <005 <0001 <005 <0.05 <0.05 <0.05 <0.001 <0001 <0.05 0010 00005 52 51 98%
Arsenic, dissolved <0.001  <0.05 0.0051 0002 8 6 15%
[Arsenic, total 0007 <0001 <0001 <001 <0.007 <0001 <0001 <0001 <0001 <001 <0.001 <0001 <0.01 <0.1 <0001 <01 0.0041 0005 54 54 100%
i 0.037 0b3 <01 004283 0045 6 3 50%
0,098 002 0098 0047 0035 4 o 0%
<0001 0002 0001 0001 8 6 75%
<005 <005 0025 0025 3 3 100%
<0.0002 <0.002 00004 00003 6 6 100%
<0005 <0005 00025 00025 6 6 100%
<001 <001  0.0050 0005 1 1 100%
<0005 <0.005 00025 00025 1 1 100%
<0005 <0005 <0005 <0005 <0.005 <0005 <0005 <0005 <0.005 <0005 <0005 <0.005  0.001 <0.001 <0001 <0.001 0005 0001 <0.001 0001 0001 0002 0001 <0001 <0001 <0001 <0.005 <0001 <002 00033 00025 75 63 84%
<001 <001 <001 <0005 <001 <001 <001 <001 <001 <0005 <001 <001 0.001 0,001 <0.005 <0001 <0.01 00033 00025 52 48 92%
004 <003 <003 <003 041 012 006 003 006 <003 <003 <0.03 <0.03 0.06 <003 041 00414 0015 60 40 67%
005 005 009 013 034 062 044 008 005 <003 <003 004 0.04 0.45 05 <0.03 12 0.16262 009 45 11 24%
<003 <01 0.0507 004 7 1 14%
<003 <003 <003 <003 <003 <003 007 <003 <003 <003 <003 <003 <003 006 003 007 00214 0015 14 12 0857
005 <005 007 01 <003 D51 038 005 <003 <003 <003 <003 <0.03 <003 143 0448 0044 32 12 38%
<0002 <005 00168 0005 8 8 100%
<005 <005 <005 <0005 <005 <005 <005 <005 <005 <0005 <005 <005 <0.005 <0.005 <0001 <005 00098 00025 54 54 100%
2001 <001 <001 <001 001 <001 <001 001 001 <001 <001 <001 <001 <001 <001 <001 001 <001 <001 001 001 <001 <001 <001 <001 <001 <00i <001 004 00067 0005 72 62 86%
01 <001 <00) <001 005 003 003 002 001 <001 <001 <001 <0.01 0.02 0.02 <001 006 00118 0005 51 36 %
00001 <0.001 00002 00001 8 8 100%
<0001 <0001 <0001 <0.0001 <0.001 <0001 <0.001 <0001 <0001 <D.0001 <0.001 <G.00% <0.0001 <0.0001 <0000 00043 00003 000005 51 50 98%
<0005 <0005 <0005 <0.005 <0006 <0005 <0005 0028 0028 001 0016 0008 0014 0013 <0005 0021 0048 0005 0007 <04 <0005 0028 0032 001 0016 0008 0018  <0.005 <0002 033 00316 00140 79 27 34%
<001 <0.04 00131 0015 8 8 100%
<005 <0.05 0006 00038 8 8 100%
<0.0001 <001 00020 00005 © 9 100%
001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <0.0005 <0,001 <00001 0015 0003 00005 51 50 98%
0001 <0001 <0001 <0.001 <0001 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0.001 <0001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <0.001 <0.001  <0.05 000082 00005 77 77 100%
<0005 <001 0005 0005 & 6 100%
©1 <04 <04 <0001 <01 <03 <01 <01 <01 <0001  <O1 <01 <0.001 <0.001 <0,001 <0001 <01 001182 00005 52 52 100%
<0005 002 00065 0005 10 8 80%
<001 <001 <001 <0.005 <001 <001 <001 <001 <001 0006 <0.01 <001 0.003 <0.005 <0,003 _ <0.05 0.0081 0005 49 30 61%
60177 06181 002 0004 0006 00074 00124 0248 0242 0105 0155 0079 011 01 17 00187 0177 0378 00315 0.0551 60125 G236 0244 0102 0751 00636 0.165 0008 00312 0224 00012 0591 00878 003135 %8 0 0%
00003 <0.0003 <0.0003 00004 00024 00008 00006 <0.0003 0.0004 <0.0003 0.0003 0.0023 <0.0003 0.247 0001 0.0003 00001 061 00146 000035 64 34 53%
0.0081 0.009 00081 0009 000855 000855 2 [
[ 01 005 005 2 9 0%
Thariur-230, dis, (PCIL) 0 o1 005 005 2 0 0%
[ Thorium-232, dis. (pCiIL) 0 o 0 [ o 0%
[Radiur-226. dis. (pCiL) 02 <02 <02 03 <02 <02 <02 0.4 65 06 12 05 08 2 06  <0.2 0 15 055 05 6 14 2%
Radium-226, su i) 03 <02 <02 <01 <02 <02 <02 04 <02 <01 <02 <02 <01 14 <02 0 23 049 01 8141 67%
Radium-226. total (pCIL) 15 15 16 150 15 1 0 0%
Gross Alpha, dis. (pCilL) 21 84 536 51 5 0 o%
Gross Beta. dis. (pCill) <02 9 35 25 & 2 40%
NOTES: Mean and median statistic caloutated using one-half detection limit (/2 D.L.)
ND = number of non-detects
Resuits are in mg/L unless otherwise noted
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SW-FERG SW-FBRG SW-FBRG SW-FBI

TABLE 24. WATER QUALITY IN RALSTON CREEK

RG SWFORG SW-FBRG SWFBRG SW-FBRG SWFBRG SW-FBRG SW-FBRG SW-FBRG SW-FBRG SW-F

1998 - 2007
STATION SW-FBRG

BRG SW-FBRG SW-FBRG

SW.FBRG SWEBRG SW-FBRG SW-FBRG SW-FBRG SWHFBRG SWFBRG SW-FBRG

SWFBRG SWHFBRG SW-FBRG SW+BRG

11/19/98  12/17/98 1/19/99 7114/99  12/21/00 1/28/01 212101 28101 2028101 312711 6/19/01 711101 824101 9M7/01 1024101 11227/01  1219/01 1722102 2/26102 3126102 4118702 4124102 5128102 5129102 1731103 2/26/03 326103 3126103
[pH (std units} 82 73 17 75
[Conductivity (umhos) 354 515 561 304
Total dissolved solids 232 360 335 200 194 141 484
[Total suspended solids <1 2 3 <10.
[Hardness, total 120 150 170
(Carbonate
Bicarbonate 948 744 126
Alkalinity, Dissolved 88
Alicainity, total 100 110 120 78 61 104
Nitrate Nitrogen 0.9 17 17 <0.5
[Ammonia, total o o [} <1.
Caleium 28 35 36 313 30.9 82.5
FSodium. dissolved 26 46 52 141 138 348
Magnesium, dissolved 12 16 19 2.3 8.88 27.2
Potassium, dissolved 2 25 27 14 2.82 442
Sulfate 72 140 150 43 368 37.3 192
Flucride, total 04 08 [X]
Chloride 1 14 17 14 267 281 338
Phosphorous
|Aluminum, dissolved <0.5 <0.5 <0.5 <0.1 <0.2 <0.2
Aluminum, total <0.1 <0.2 <02
JAntimony, dissclved <0.008 0.005 <0.003 <0.05 <0.001 <0.001
Antimony, total <0.05 <0.001 <0.001
Arsenic, dissolved <0.003
Arsenic, total <0003 <0.003 <0.001 <0.01 <0.01
Barium, dissolved 0.03
Barium, total 0.04 0.03
Beryllium, dissolved <0.002 <0.002 <0.002
Boron, total
Cadmium, dissolved <0.0002  <0.0002 <0.001
(Chromium, dissolved <0.005 <0.005 <0.005
Cyanide, total
Copper
Copper, dissclved <0.02 <0.02 <0.02 <0.01 <0.005 0.008
Copper, total <0.01 <0.005 <0.005
iron, dissolved <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Iron, total <0.03 0.038
Iron, suspended 0.04
tran, Ferrous (Fe2+)
Iron, Ferric (Fe3+) <0.03 <0.03
Lead, dissolved <0.002
Lead, total 0.008 <0.002 <0.05 <0.005 <0.005
dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total <0.01 <0.01 <0.01
Mercury, dissolved <0,0002 <0.0002  <0.0002
Mercury, total <0.001 <0.0001 <0.0002
[Molybdenum, dissolvad 0.12 0.22 0.24 <0.1 <0.011 0.04
Nickel, dissolved <0.04 <0.04 <0.04
Setenium, disscived <0.005 <0.005 <0.005
Sitver, dissalved <0.001  <0.0002  <0.0002
Silver, total <0.01 <0.001 <0.004
[Thatlium, dissolved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Vanadium, dissolved <0.01 <0.01 <0.01
Thallium, total <0.001 <0.001 <0.001
Zinc, dissolved <0.005 <0.005 <0,005
Zinc, total <0.01 <0.005 0.045
Uranium, dissolved 0.0062 0.0046 0.0051 0.0049 0.016 0.14 0.0345 0.0245 0.0092 0.0082 0.0098 0.0058 0.0006 0.0112 0.0073 0.0132 0.0252 0.0368 0.0442 0,0034 0.0497 0.0222 0.0034 0.441 0,378 0.0543 0.0548
Uranium, suspended 0.0003 0.0001 0.0001 <0.002 0,002 0,0043 0.002 0.002  <0.0003 0.0003  <0.0003 <0.0003  <0.0003 0.0021 <0,0003  <0.0003  <0.0003 0.0011  <0.0003  <0.0003 00004 <0.0003 <0.0003  <0.0003
Uranium, totad 0.0335
[Thorium-228, dis. (pCilL)
Therium-230, dis. (pCifl}
0.4 0.5 11 23 1.2 1 1 14 1.2 1 08 0.6 0.9 0.7 06 <0.2 05 07 <0.2 05 1 1 04
] 0 a 0.1 0.1 g 0 <0.2 0.1 <0.2 <0.2 <0.2 0.2 08 0.8 <0.2 (] 07 <0.2 Q <0.2 <0.2 <0.2
57 420
3.8 300
NOTES:  Mean and median statistic calculated using one-half detection limit (1/2D.L.)

ND = number of non-detects
Results are in mg/L unless otherwise noted
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SWEDRG SWFDRG SW-FBRG SW-FBRG SW-FBRG SW-FBRG SW-FBRG SWFI

TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-FBRG

BRG SW.FBRG SW-FBRG SWABRG SWFBRG SWFBRG SW-FBRG SW-FBRG SW-FBRG S!

W-FBRG SW-FBRG SW-FBI

RG GWFBRG SW-FBRG SW-FBRG SW-HBRG SW-FBRG SW-FBRG SW-FBRG

SW-FBRG SW-FBRG

4728103 512203 6/23/03 7129103 7131103 7/31/03 9/26/03  10/31/03__ 10131403 11/25/03 12116103 1723104 2/25/04 3/30/04 4/28i04 513104 5/31/04 5131104 6129104 720104 8/30/04 9/20/04  10/20/04  11/30/04  12/28/04 1725/05 2128105 3722105
[pH {std units)
Conductvity {umhos)
[Total dissalved solids 366 261 215 196 124 140}
Total suspended solids
Hardness, total
Carbonate
Bicarbonate 123 17 89 83 &1 €3
|Alkalinity, Dissolved
Alkalinity, total 101 96 89 68 50 52
Nitrate Nitrogen
|Ammonia, total
i 81.1 36.7 19 kIR 25.1 24.8)
146 1.4 15 12.6 9.8 10.§]
18 11.4 10 9.3 7.9
Potassium, dissotved 3.42 256 3.1 18 23
Suttate 138 €0.2 48 32 16 18}
Fluoride, total
Chioride 21 17.8 28 25 28
Phosphorous
Afuminum, dissolved <0.2 <0.2 <0.2 <0.2 <0.2 <0.24
Aluminum, total <0.2 <0.2 <0.2 <0.2 <0.1 <0.1
Antimony, dissolved <0.001 <0.001 <0001 <0.001 «<0.001 <0.001
Antimony, total <0.001 <0.001 <0.001 <0.001 <0.05 <0.001
Arsenic, dissolved
[Arsenic, total <0.01 <0.01 <0.01 <0.01 <0.001 <0.01
Chromium, dissolved
[Cyanide. total
[Copper
Copper, dissolved 0.006 <0.005 <0.005 <0.005 <0.005
Copper, total <0.005 <0.005 <0.005 <0.005 0.0%
Iron, dissolved <0.03 0.041 <0.03 0.06
Iron, total 0.162 0.117 <0.03 0.2 0.21
tron, suspended
Ilron, Ferrous (Fe2+)
iron, Ferric (Fe3+) 0.162 0.041 <0.03 0.2 0.084
Lead. dissolved
Lead, total <0.005 <0.005 <0.005 <0.005 <0.05 <0.009]
Manganese, dissolved 0.05 <0.01 <0.1 <0.01 <0.01 <0.01
rMenganese total 0.06 <0.01 0.02 <0.01 <0.01 <0.01)
[Mercury, dissolved
Mercury, total <0.0001  <0,0001 <0.0001 <0.0001 <0.001 <0.0001
[Molybdenum, dissolved 0.028 0.027 0.027 0.009 <0.005 <0.005]
Nickel, dissolved
Selenium, dissolved
Silver, dissolved '
Silver, total <0.001 <0.001 <0.001 <0.001 <0,01 <0.01)
Thallium, dissolved <0.001 <0.001 <0.001 <0,001 <0.001 <0.001
[Vanadium, dissolved
[ Thallium, total <0.001 <0.001 <0.001 <0.001 <0.1 <0.0M1
Zinc, dissolved
Zinc, total 0.029 0.01 0.009 <0.005 <0.01 <0.005]
Uranium, dissolved 0.0071 0.0112 0.035 0.0837 0,168 0.47 0.22 0.155 0.14 011 0.13 o1 0.0809 0.0314 0.0074 0.0006 0.0587 0.058 0.0255 0.0142 0.0131 0.0223 0.0131 0.0201 0.0157 0.0182 0.0288 0.0158]
Uranium, suspended <0.002 <0.002 <0,002 0.0023  <0.0003 <0.002 <0.002 <0.002 «0.002 <0.002 <0,002 <0.002  <0.0003 0.0007 0.0646 0.0018 0.0011 0.0007  <0.0003  <0.0003 0.0003 <0.0003 <0.0003 <0.0003  <0.0003]
Uranium, total
Thorium-228, dis. {pGilL)
I Thorium-230, dis. (pCiL)
[ Thorium-232, dis. (pCill)
Radium-226, dis. (pCilL} 04 19 0.9 o8 0.8 06 0.5 0.5 03 <0.2 <0.2 <0.2 <0.2 03 <0.2 0.5 <0.2 03 <0.2 <0.2 <0.2 0.3]
Radium-226, susp. (pCi/L} <0.1 01 <0.1 <01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 0.8 0.3 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <D.2 <0.2 [
Radium-226, total (pCill}
Gross Alpha, dis. (PCIL)
Gross Beta_dis. (pCilL)
NOTES:  Mean and median statistic calculated using one-half detection limit (1/2D.L.)

ND = number of non-detects

Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-FBRG
SWFBRG SW-FBRG SW-FBRG SW-FBRG SW-FBRG SWFBRG SWFBRG SW-FBRG SW-FBRG SW-FBRG SWEBRG SW-FBRG SWFBRG SWFBRG SW-FBRG SWFBRG SW-FBRG SW-FBRG SW-FBRG SW-FBRG MIN MAX MEAN  MEDIAN COUNT ND % ND
4121105 5/31/05 6122105 7/31405 8/30/05  10/26/05 _ 11/30/05 12/31/05 1/31/06 2027106 S131108 6722106 8/30/06  10126/06 _ 11/30/06 _ 12/27/06 1131407 3129/07 6127107 95107

[pH (std units) 7.94 73 8.2 1.7 7.7 5 0 0%
[Conductivity (umhos) 266 266 561 400 354 5 0 0%
Totdl dissolved solids 294 210 176 124 494 248 213 16 0 0%
[Total suspended solids <1 <10 28 25 4 2 50%
[Hardness, total 120 170 147 150 3 Q 0%
Carbonate nfa na nfa nia 0 0 nfa
Bicarbonate 133 98 85 81 133 956 91.8 12 ] 0%
Alkalinity, Dissolved 98 o8 98 28 1 (1) 0%
[Alikalinity, total 11 80 70 50 120 86 89 15 [} 0%
Nitrate Nitrogen <0.5 17 11 1.3 4 1 5%
o <1 0.125 0.000 4 1 25%

528 35.6 28.9 19 825 37.3 318 18 Q 0%

122 156 107 9.8 52 19.9 14.1 15 [ 0%

17.2 8.1 73 272 134 11.4 13 0 0%

fPotassium, dissolved 28 18 1.4 4.42 3 3 13 0 0%
Sulfate 88 50 23 16 192 72 49 16 0 0%
Fluoride, total 0.4 08 05 0.6 3 0 0%
Chioride 28 24 23 " 339 226 240 15 0 0%
Phosphorous nfa nfa nia nfa [ L] nfa
Afumninum, dissolved <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.5 0142 0.10 22 22 100%
[Aluminum, total <0.1 <0.1 <0.2 <0.1 <0.2 0,079 0.100 12 12 100%
JAntimony, dissolved <0.001 <0.001 <0,001 <0.001 <0.001 <0.001 <0.001 <(0.001 <0.001 <0.001 <0.001 <0.05 0.002 0.001 22 21 95%
JAntimony, total <0.05 <0.05 <0.001 <0.001 <0.05 0.009 0.001 12 12 100%
Arsenic, dissolved <0.003 _ <0.003 0.0015 0.0015 1 1 100%
[Arsenic, total <0.001 <0.01 <0.1 <0.001 <0.1 0.0068 0.0050 14 14 100%
0.03 0.03 0.03 0.03 1 0 0%

0.03 0.04 0.035 0.035 2 ] 0%
<0.002  <0.002 0.0010 0.0010 3 3 100%

na nfa nia nla [ [) nia
<0.0002  <0.001 0.000 0.000 3 3 100%
Chromium, dissolved <0005  <0.005 0.003 0.003 3 3 100%
Cyanide, total nia nia na n/a 0 0 na
Capper nfa nia nia nla 0 0 nfa
[Copper, dissolved <0.005 <0.001 <0.001 0.001 <0001 0.001 <0.001 <0.001 <0.001 <0.005 <0.001 <0.02 0.00 0.00 2 18 82%
Copper, total <0.01 <0.001 <0.005 <0.001 «<0.01 0.0 0.0 12 1 92%
iron, dissotved 0.03 <0.03 <0.03 <0.03 0.06 0.021 0.015 14 11 9%
Iron, total .11 0.03 0.08 <0.03 0.21 0.1 0.1 1 2 18%
tron, suspended 0.04 0.04 0.04 0.04 1 0 0%
Iran, Ferrous (Fe2+) 0.18 0.07 <0.03 0.04 <0.03 <0.03 <0.03 <0.03 0.03 018 0.05 0.02 8 5 63%
iron, Ferric (Fe3+) 0.08 <0.03 <0.03 0.2 0.07 0.04 9 4 4%
Lead, dissoived <0.002  <0.002 0.001 0.001 1 1 100%
Lead, total <0.05 <0.005 <0.005 <0.002 <0.05 0.0075 0.0025 14 13 93%
Manganese, dissolved 0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.008 0.005 22 18 86%
Manganese, total 0.02 <0.01 <0.01 <0.01 0.08 0.012 0.005 12 9 75%
Mercury, dissolved <0.0002 <0.0002 0.0001 0.0001 3 3 100%
Mercury, totat <0.001 <0.0001 <0.0001 <0.0001 <0.001 0.0002 0.0001 12 12 100%
Molybdenum, dissolved 0.026 0.021 <0.005 <0.005 0.018 0.012 0.015 0.018 0.014 <0.005 <0.005 0.24 0.041 0.018 22 7 32%
Nickel, dissolved _ <0.04 <0.04 0.02 0.02 3 3 100%
Selenium, dissolved <0.005  <0.005 0.0025 0.0025 3 3 100%
Sitver, dissolved <0.0002  <0.001 0.0002 0.0001 3 3 100%
Silver, total <0.01 <0.0005 <0.001 <0.0005 <0.01 0.002 0.001 12 12 100%
Thallium, dissolved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0005 0.0005 22 2 100%
Vanadium, dissolved <0.01 <0.01 0.0050 0.0050 3 3 100%
Thallium, total <0.1 <0.001 <0.001 <0.001 <0.1 0.0 0.0 12 12 100%
Zinc, dissaved <0.005  <0.005 0.003 0.003 3 3 100%
1Zinc, total <0.01 0.003 <0.005 <0.003 0.045 0.008 0.005 12 7 58%
[Uranium, dissotved 0.0072 0.0071 0.0126 0.205 02 0.108 0.15 0.107 0.122 0.176 0.0044 0.0129 0.138 0.0895 .15 017 0.117 0.0074 0.031 0.215f 0.0008 0.441 0.070 0.028 75 [] 0%
Uranium, suspended 0.0021 0.0008 0.0015  <0.0003 0.0004  <0.0003 0.0003 0.0008 0.0008  <0.0003 <0.0003 0.0024 0.0007 0.0001 0.0646 0.0018 0.0004 62 35 56%
Uranium, total 0.0098 00098  0.0335 0.0217 0.0217 2 Q 0%
Thorium-228, dis. (pCill) nia nfa nfa nia ] 0 nfa
[Thorium-230, dis. (pCiL) nfa nfa n/a nia [ [] nia
Thorium-232, dis. (pCilL) nia nfa nfa na L] 0 nia
Radium-226, dis. (pCill} <0.2 <0.2 <0.2 06 <0.2 06 06 <02  <0,0003 07 <0.2 <0.2 <0.6] <0.0003 23 0.54 0.50 58 20 34%
Radium-226, susp. {pCilL) <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <02 <0.2 <0.1 <0.2 06 <0.2 0 0.8 0.14 0.10 58 39 67%
[Radium-226, total (pCilL) 0.6 0.8 06 0.60 0.60 1 0 0%
Gross Alpha, dis. (pCill) 57 420 213 213 2 [ 0%
Gross Beta, dis. (pCilL) 38 300 152 152 2 ] 0%
NOTES:  Mean and median statistic calculated using one-halt detection limit (1/2 D.L.)
ND = number of non-detects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-ARH
AR SWARH SWARN SWARH SWARH SWARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SAARH SW-ARH SWARH SWARH SW-ARH SWARH SWARH SWARH SW-ARH SWHARH SWoARH SW-ARH SWARR SWWARH SWARH SYW-ARH SW-ARH SWHARH SWHARH SWHARH SW-ARH SW-ARH SW-ARH|
JIM988 121768 119/89 7480 122100 120001 20801 32701 ANBO1 529/01  G1901 TNVO1 82401 SNTON 1072401 V42701 121801 12202 V2602 42602 52802 27603 32603 V2603 40003 52203 GZV03 73103 92603 103103 11/25/03 121603 12304 52203 IO 40804 SR04
pH (std units) 85 78 76 79
[Conductivity (umhas) s11 523 570 442
[ Total dissatved solids 385 e 354 297 223 159 178 139
[Total suspended sokids 2 3 <. <10
Fardness, total 160 160
Carbanate
Bicarbonate 100 549 67.7 <
 Abkanity, Dissolved 100
| Abcatinity, total o7 240 110 82 a7 56 35
Nitrate Nitrogen 1.8 .7 17 <05
|Ammenia, total [ ] [ <.
Calcium 37 36 36 38.2 28 328 17.7
Sodium, dissoived 42 % 54 163 163 16 89
[Magnesium, dissolved 18 16 18 1.7 852 953 52
25 25 28 23 197 214 13
130 140 160 100 44 421 59.1 7
05 06 06
14 17 18 16 39 208 237 20
Phosphorous
| Akuminum, dissolved <05 <05 <05 0.1 <02 <02 <02
inumn, total <01 <02 <0.2 0.4
Antimany, dissolved <0008 0003 <0.003 <0.05 <0.001 <0.001 <0.001
«0.05 <0.001 <0.001 <0.001
<0.003
<0003 <0.003 0,001 <0.01 <001 <001
0.04
004 003
<0.002 <0002  <0.002
<0002 <0.0002 <0.001
<0.005 <0005 <0.005
«©02 <002 <002 0.01 0.012 <0.005 <0.005
0.0t <0.005 <0.005 <0.005
<003 <003 <003 005
<003 0.062 <003 078
tron, Ferrous (Fe2+) <0.03 <0.03 <0.03
Iron, Ferric (Fe3+) <0.03 0.062 <0.03 073
Lead, dissoived <0.002
Lead, total 0002 <0.002 <0.05 <0.005 <0.005 <0005
dissolved <001 <001 <001 <00 <0.01 <0m <01
Manganese, total <0.01 <00 <001 004
Mercury, dissoved 00002 <0.0002 <0.0002
[Mercury, totat <0.001 <0.0001 <0.0001 <0.0001
Motybdenum, dissolved 024 023 024 <0.1 0012 0.007 <0005
Nickel, dissolved <004 <004 <004
Setenium, dissotved <0005 <0005 <0.005
Sitver, dissolved <0.001 <0.0002 <0.0002
<001 <0.00% <0.001 <0001
<0.001 <0001  <0.001 <0.001 <0.001 <0.001 <0.001
<001 <001 <001
<0.001 <0.001 <0.001
<0005 <0005 <0.005
0.01 0.008 0.007
5010300057 00067 003 002 O006% 0032 0004 00D 0005 00083 0033% 00149 50T 00245 50003 00176 00376 00204 00485 00162 0268 00607 00564 00071 00205 00347 643 047 018 011 041
00003 00001 00001 <0002 0002 002 0002 0002 00004 00005 <0.0003 00035 00003 00003 <0.0008 <0.0003 <00003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0002 <0002 0002 <0002 <0002 <0002 <0002 <0.002
Thoriurn-232, dis. (PCIL)
Radium-226, dis. (pCIL) 08 07 15 12 16 1.3 09 08 (X 06 19 23 12 1 07 07 07 06 o7 06 09 [ 03 11 1 07 06 06 06 as w2 <02 o4
Radium-226, susp. (VL) 01 o1 ° 0.1 02 ° [ [ 01 <02 013 02 02 <02 02 02 0 <02 <02 <02 <02 <02 <01 <01 <01 <01 0.4 04 0.1 04 02 <02 <02
[Radium-226, total (PCIL)
Gross Alpha, dis. (pCVL) 82 M 77
Gross Beta, dis. (pCiL) 38 19 7.2

NOTES: Mean and median statistic cakulated using one-half detection limit (172 D.L.)
ND = number of non-detects
Results are in mg/L uniess otherwiss noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-ARH
SW-ARH SWAARH SWFARH SWHARH SW-ARH SWAARH SW-ARH SW-ARH SW-ARH SWHARH SW-ARH SWWARH SW-ARH SW-ARH SW-ARH SWeARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH SWHARH SW-ARH SWAARH SW-ARH SW-ARH SW-ARH SW-ARH SW-ARH| MIN Max MEAN  MEDIAN COUNT ND % ND
2004  7/20/04  &30/04 920004 102004 11/3004 11/30/04 1173004 12728/04 172505 2728005 32205 421/05 53105 622/05  7/31105 _ 8/30/05 10°26/05 11/30/05 12/31/05 13106 21606 2727106 4728006 11/30/08 12/16/06 1227106 V31007 _ 32907 _&27/07  95/07]
pH (std units} 7.24 7.24 85 7.81 78 5 o 0%
[Conductivity (umhos} 184 184 570 448 511 5 0 0%
[Tota) dissolved solids 141 149 302 112 12 355 230 201 12 o 0%
[Total <1. <10, 2.6 25 4 2 50%
Hardne: 160 160 160 160 3 0 0%
Carbona! na ns o 0 wa
[Bicarbonate 762 7% 120 “ 4 120 72.35 7185 8 o 0%
| Abcatinity, Dissolved 100 100 100 101 0 0%
[Adxatinity, total 825 62 928 75 34 34 240 83.2 6875 12 0 0%
Nitrate Nitrogen <0.5 18 1.4 .7 4 1 25%
|Ammonia, total o <1, 013 0 4 1 25%
[Calcium 294 285 283 453 328 19.6 17.7 453 NS 328 13 o 0%
Sodium, dissolved 125 12.2 144 14 104 8.9 54 219 152 12 [
Magnesium, dissoived 82 8 148 139 102 58 «6.2 <18, 1.2 102 13 [
Potassium, dissolved 18 18 32 32 13 13 32 22 22 12 0 0%
23 18 3 83 AT 2 17 160 854 455 14 0 0%
0.5 0.6 086 06 3 0 0%
29 28 25 19 28 21 14 38 233 236 14 0 0%
o Q 0 o na
<02 <0.2 <0.2 <0.2 <0.2 <0.2 <02 0.2 <0.2 <02 <0.2 <0.2 <0.1 <0.5 01421 Q1 19 19 100%
0.2 <0.2 <0,1 <01 «<0,1 0.4 ) <0.4 <0.4 0.140 01 10 8 BO%
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001  <0.001 <0.001 <0.05 0.0022 00005 19 18 95%
<0,001 <0.001 <0.05 «<0.05 <0.05 <0.001 <0.001 <0.05 0.010 00005 10 10 100%
<0.003 <0003 0.0015 00015 1 1 100%
Arsenic, total <0.01 <0.01 <0.001 <0.001 <0.001 <0.1 <0.001 <0.1 0.0067 00033 12 12 100%
[ Barium, dissolved 0039 0.039 0.04 0.0395 00395 2 o 0%
Barium, total 0218 0,03 0218 0.096 004 3 0 0%
[Berytlium, dissolved <0.002 <0002 0.001 0001 3 3 100%
Boron, total o [ [ 0 na
(Cadmium, dissolved <0.0002 <0001 0.0002 00001 3 3 100%
[Chromium, dissolved <0005  <0.005 0.0025 00025 3 3 100%
Cyanide, total Q 0 o 0 na
[Copper 0 o o 0 na
Copper, dissalved <0.005 <0.005 <0.005 0,005 <0.005 0.001 0002 <0.00% 0001 <0001 <Q.001 <0.005 <0.001 <0.02 0.0041 00025 19 14 Ta%
[Copper, total «0.005 <0.005 <0.01 <0.01 <0.01 <0.005 <0.005 0.01 0.004 00025 10 9 90%
tron, dissolved <0.03 0.05 <0.03 0.09 0.06 <0.03 <0.09 0.0361 0015 9 5 _56%
Iran, total 0.32 0.13 0.06 02 <0.03 0.51 <0.03 0.78 0.211 0006 10 3 30%
Iron, suspended o 0 o 0 na
tron, Ferrous (Fe2+) <Q.03 <0.03 0.05 «0.03 «0.03 <0.03 <0.03 0.08 «<0.03 <0.06 0.022 0015 11 8 82%
0.32 0.04 o1 <0.03 <0.03 0.73 0.163 0051 8 3 38%
<0002  <0.002 0.001 0001 1t 1 100%
<0,005 <0.005 <0,05 <005 <0.05 <0.006 <0,002 .05 0.010 00025 12 N 9%
<00 <0.01 <0.01 001 001 <0,01 <0.07 <001 <0.01 <0.01 <0.01 <0.01 <00 0,01 ©0.006 0.005 19 17 89%
0.03 <0.01 <0.01 0.02 0.02 0.02 <0.01 <0.04 0.0155 00125 10 5 50%
<0.0002 <0.0002 0.0001 0.0001 3 3 100%
<0,0001 <0.0001 <0.001 «0.001 <0,001 <0.0001 <0,0001 <0001 000023 000005 10 10 100%
0.007 <0,005 0.005 0.023 0.015 0.018 <0.005 0.018 0.015 0.019 0.016 <0.005 0.005 024 0.048 0015 19 5 26%
[Nickel, dissotved <0.04 <0.04 0.02 002 3 3 100%
Selenium, dissolved <0.005  <0.005 0.003 00025 3 3 100%
Silver, dissolved <0.0002  <0.001 0.0002 0.0001 3 3 100%
Silver, total <0.001 <0.001 <0.01 <0.01 <001 <0.001 «<0.001 <0.01 0.002 00005 10 10 100%
<0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0.001 0.0005 00005 19 19 100%
<001 <0,0% 0.005 0005 3 3 100%
<0.001 <0.001 <0.1 <0.1 0.1 «0.001 <0,001 <01 001535 00005 10 10 100%
<0.005  <0.005 0.0025 00025 3 3 100%
0.006 <0.005 <0.01 <0.01 <0.01 10 4
80259 00120 00137 00206 00135 00215 0.0192 002 00166 00192 00344 00151 00089 00073 0.0127 0.089 0111 0.101 0.125 0.115 0.114 0.115 0.129 0.0056 0.149  0.0905 0.143 0.104 X ¥ X =] 0
00006 00011 0.0008 00003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 00022 00007 00005 00005 00005 <0.0003 <0.0003 00004 <0.0003 <0,0003 0.0018  0.0003 00001 0.0035 00007 000045 58 3
0.0102 00102 00102 0.010 00102 1 o
[ 0 0 0 na
[] [] [ 0w
o 0 o o na
Radium-226, dis. (pCIL} 05 o4 05 <0.2 05 03 03 <02 <02 0.3 <02 <02 <02 03 18 [%4 04 05 a5 09 <02 08 a7l 02 23 07 06 56 9 16%
|Radium-226, susp. (pCinL} <0.2 <02 <02 02 <02 <0.2 <02 <0.2 <0.2 <0.1 0.2 <0.2 0.2 03 <02 <0.1 <0.2 <0.2 <0.2 <0.1 02 <02 0 03 0.40 01 55 35 4%
Radium-226, total (pCiL} <0.2 0.2 0.2 0.10 [A) 1 1 100%
|Gross Alpha, dis. (pCIL) 77 k3] 15.97 92 3 0 0%
Groas Beta, dis. (pCUL) 36 18 8.93 72 3 0 0%

NOTES: Mean and median statistic calculated using one-hatf detection limit (12 D.L.)

ND = number of nan-detects

Resufts are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-LLHG
SWALLHG SWALLHG SWALLHG SWHLLHG SWHLLHG SWALLHG SWALLHG SW-LLHG SW-LLHG SW-LLHG SW-LLHG SW-LLHG SWLLHG SW-LLHG SWALLHG SWHLLHG SW-LLHG SWALLHG SW-LLHG SW-LLHG SWALLHG SW-LLHG SWALHG SWLLAG SW-LLHG SWALLHG SW-LLHG SW-LLHG SW-LLHG
1021/08  11/19/98  12/17/98  1/19/99  2/15/99  3/15/89 4/10/99  5M7/99  6/14/98  7/14/99  9/13/89 12/21/00 1/20/01 _ 2128/01 3127/01 4/18/01 5/28/01 6/19/01 _ 7/11/01 824101 9/17/01  10/24/01__11/28/01__12/18/01 122102 2026/02 _ 3/26/02 _4124/02_ 5/28/02
PH (std units) 7.8 83 7.7 7.7 8.5 7.8 7.7 7.3 76 8
Conductivity (umhos) 469 482 §17 570 601 420 308 143 177 444
Total dissolved solids 303 302 338 352 382 319 187 112 132 308 224 238
Total suspended solids 2 2 1 1 1 1 36.9 5 <10, <10.
Hardness, total 150 160 160 130
Carbonate
Bicarbonate 98.8 125
Alkalinity, Dissotved 70 38 47 100
[Alkalinity, total 98 100 10 110 230 88 70 38 81 103
Nitrate Nitragen 0.8 18 17 1.7 17 0.8 0.5 <0.1 0.8 <0.5
 Ammoenia, total 0 0 0 0 o ] 0 <1, <1, <1,
Calcium 35 3 36 24 42 14.2 17.3 335 39 416
Sodium, dissclved 42 38 45 52 a8 8.9 10.7 324 16 19.3
Magnesium, dissolved 15 16 16 17 15 45 5.5 142 12 147
Potassium, dissolved 27 25 25 2.7 2.9 12 1.1 23 24 2.4
Sulfate 110 130 130 160 160 N 62 17 17 9g 51 68.2
Fluoride, total 0.5 0.5 06 0.6 06
Chloride 18 16 16 14 15 16 13 9 13 16 28 227
Phosphorous
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 0.2 <0.1 <0.1
[Aluminum, total <0.1 0.068
Antimony, dissolved <0.03 <0.008 0.003 0.006 <0.003 <0.006 <0.006 <0.006 <0.05 <0.001
Antimony, total <0.05 <0.001
Arsenic, dissotved <0.05  <0.003 <0.005  <0.005 <0.005
Arsenic, total <0.003 <0003  <0.003 <0.001 <0.01
Barium, dissolved 0.04 0.03 <0.1 <0.1 <0.1
Barium, total 0.04 0.04 0.04
Beryllium, dissolved <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001
Boron, total <0.05 <0.05 0.06
Cadmium, dissoived <0002 <0.0002 <0.0002 <0.001  <0.,0002 <0.001
Chromium, dissolved <0.005 <0.005 <0.005 <0.005  <0.005 <0.005
Cyanide, total <0.01
Copper
[Copper, dissolved <0.02 <0.02 «0.02 <0.02 <0.005 <0.005 <0.005 <0.01 <0.01
Copper, total <0.01 0.002
tron, dissoived 0.05 <0.03 <0.03 <0.03 <0.03 0.2 0.1 <0.03 0.39
Iron, total 0.04 0.455
Iron, suspended
Iron, Ferrous (Fe2+)
Iron, Ferric (Fe3+} 0.065
Lead, dissolved <0.05  <0.002 <0.005  <0.005 <0.005
Lead, total <0.002 0.002 <0.002 <0.05 <0.001
Manganese, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.07
Manganese, total <0.01 <0.01
Mercury, dissoived <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Mercury, total <0.001 <0.0001
Molybdenum, dissolved 0.186 021 .21 0.25 0.31 0.014 0.018 0.09 <0.1 0.0281
Nickel, dissatved <0.02 <0.04 <0.04 <0.04 <0.04 <0.01 <0.01 <0.0t
Sefenium, dissolved <0.05 <0005 <0.005 <0.005  <0.005 <0.01 <0.01 <0.01
Silver, dissotved <0.005 <0001 <0.0002 <0.0002 <0.0002 <0.01 .
Siiver, total <0.01 <0.001
 Thallium, dissolved <0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Vanadium, dissolved <0.005 <0.01 <001 <0.01 <0.01 <0.01
Thallium, total <0.001 <0.001
Zinc, dissolved 0.006 <0.005 <0.005 0.005 <0.01 <0.01 <0.01
Zinc, total <0.01 <0.005
Uranium, dissolved 0.0096 0.0169 0.0069  0.0081 0.0088 0.0052 0.0085 0.0027 0.0025 0.0147 0.0275 0.0336 0.0265 oM 0.004 0.0103 0.0091 0.073 0.0238 0.019 0.0204 0.0136 0.0202 0.0259 0.0278 0.0262 0.0414 0.0156
Uranium, suspended 0.0001 0.0001 0.0001 0.0001 0.0001 0.0003 <0.002 <0.002 <0.002 0.002 0.002 0.002 0.002 0.0004 0.0007  <0.0003 0.0067 0.0003  <0.0003 <0.2 0.0039 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Uranium, totaf
Thofium-228, dis. (pCilL. 0 0.1
Thorium-230, dis. (pCilL) ] 0.4
[ Thorium-232, dis. (pCiL) 0 [}
Radium-226, dis. (pCilL) 04 0.8 0.5 03 05 0.1 3.8 16 1.6 1 1.2 086 0.9 11 1.6 24 13 0.8 0.9 08 07 11 <0.2 0.9 0.6
Radium-226, susp. (pCil. 0 0.1 ¢ [ a1 0.1 ) 0 [*Al 0 Q.1 <02 <0.08 <0.2 0.2 <0.2 0.3 <0.2 0 04 <0.2 <0.2 <0.2
Radium-226, total (pCi/L)
Gross Alpha, dis. (pCill} 6 13 5.8 31 30
Gross Beta, dis. {pCilL) 4.3 8.5 1.6 <5, 27
NOTES:; Mean and median statistic calcutated using one-half detection limit {1/2 D.L..
ND = number of non-dstects
Results are in mg/L unless otherwise noted
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-LLHG
SWALLHG SW-LLHG SW-ALHG SWALHG SWALHG SW-LLHG SWHLHG SW-LLHG SW-LLHG SWALHG SWLLHG SW-LLHG SWALHG SWALHG SW-LLHG SW-LLHG SW-LLHG SWALLHG SWILLHG SWALLHG SWALLHG SW-LLHG SW-LLHG SWHLLHG SWHLLHG SWALLHG SWHLHG SWALLHG SW-LLHG
6/25/02  2/26/03  2/26/03  3f26/03 _ 3/26/03 _ 4r26/03  5/22/03  6/23/03  7/20/03  7/31/03 9/26/03  10/31/03 1172503 11/25/03  12/16/03  1/23/04  2/25/04  3/30/04 _ 3/30/04 4128/04 5/31/04  5/31/04  5/3104 _ 6/20/04  7/29/04  8/30/04 _ ©/29/04 _10/20/04 11/30/04
pH {std units)
Conductivity (umhos)
Total dissolved solids 105 231 151 - 123
Total suspended solids
Hardness, total
Carbonate
Bicarbonate 338 82 80 61
Alkalinity, Dissolved
Alkatinity, total 28 82 60 50
Nitrate Nitrogen
Ammania, total
Calcium 151 33 26 20.2
Sodium, dissolved 7.39 12 13 10.2
Magnesium, dissalved 458 8.5 9 54
Potassium, dissolved 1.48 23 33 17
Sulfate 16.8 46 30 16
Fluoride, total
Chloride 18.6 28 28 22
Phosphorous
Atuminum, dissolved <0.2 <0.2 <0.2 <0.2
[Aluminum, total 0.54 <0.2 <0.2 0.2
Antimony, dissolved <0.001 <0.001 <0.001 <0.001
Antimony, total <0.001 <0.001 <0.001 <0.001
Arsenic, dissolved
Arsenic, total <0.01 <0.01 <0.01 <0.01
Barium, dissolved
Barium, tatal
Beryllium, dissolved
Boron, total
Cadmium. dissolved
Chromium, dissolved .
Cyanide, fotal
Copper
Copper, dissolved 0.007 <0.005 <0.005 <0.005
Copper, total <0.005 <0005 <0.005 <0.005
Iron, dissolved 0.102 0.03 0.18
Iron, total 0.61 <0.03 0.44
Iron, suspended
Iron, Ferrous (Fe2+)
tron, Ferric (Fe3+) 0.508
Lead, dissolved
Lead, totat <0.005 <0.005 <0.005 <0.005
Manganese, dissolved <0.01 <0.01 <0.01
Manganese, total 0.02 0.02 0.02
Mercury, dissolved
Mercury, total <0.0001 <0.0001 <0.0001 <0.0001
Motybdenum, dissolved <0.005 0.026 0.008 <0.005
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Silver, tota} <0.001 <0.001 <0.001 <0.001
Thallium, dissolved <0.001 <0,001 <0.001 <0.001
Vanadium, dissolved
Thallium, total <0.001 <0.001 <0.001 <0.001
Zinc, dissolved
Zinc, totat 0.014 <0.005 <0.005
Uranium, dissolved 0.0152 0171 017 0.0548 0.0534 0.0077 0.022 0.032 0.0276 0.0796 0.12 0.13 0.0876 0.11 0.0926 0.097  0.0746 0.0298 0.0348 0.0088 0.0478 0.0521 0.049 0.0235 0.0177 0.0135 0,023 0.0138  0.0087
Uranium, suspended <0.0003  <0.0003 <0,0003 <0,0003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0009 0.0009 0.0031 0.0017 0.0007 <0.0003 <0.0003 <0.0003
Uranium, total
Thorium-228, di Cin
12 0.2 0.5 0.4 0.4 1.1 [\X:) 0.9 0.8 0.5 0.5 0.5 0.8 0.4 04 4.6 0.2 07 0.4 <0.2 <0.2 <0.2
<0.2 <0.2 <g.2 <0.2 <g¢.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <02 <0.2 04 0.4 <0.2 <0.2 <0.2 <0.2
Gross Alpha, dis. (pCil)
Gross Beta, dis. (pCil})
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TABLE 24. WATER QUALITY IN RALSTON CREEK

1998 - 2007
STATION SW-LLHG
SWLHG SWALLHG SW-LLHG SWHLLHG SW-LLHG SWALLHG SW-LLHG SWHLLHG SW-LLHG SWALLHG SW-LLHG SWHLLHG SWALLHG SWLLHG SW-LLHG SW-LLHG SW-LLHG SWALLHG SWALLHG SW-LLHG SW-LLHG SW-LLHGE M IN MAX MEAN _MEDIAN COUNT ND % ND|
12028/04  1/25/05 _ 2/28/05  3/22/05  4/21/05 5/31/05  6/22/05 __ 7/31/05  7/31/05 _ 8/30/05 10/26/05 11/30/05 12031705 1/31/06 _ 2127/06 10/26/06  11/30/06 12/27/06  1/31/07__ 3/28/07 6/27/07 9/5/07)
pH (std units) 8.06] 73 8.5 7.86 78 1 0 ©
Conductivity (umhos) 453 143 601 417 453 11 0 0
 Total dissolved solids 142 124 206 252] 105 382 227 2275 20 0 o
Total suspended solids 1 36.9 6 2 10 2 20%
Hardness, total 130 160 150 155 4 [
Carbonate na na na na 0 o wa
Bicarbonate 69 76 101 142] 33.6 142 84.8 79 10 o 4]
Alkalinity, Dissolved 38 100 63.8 585 4 ¢ 0
[Alkalinity, total 56 62 82 119 28 230 87.1 82 18 o 0
Nitrate Nitrogen <0.1 1.8 1.0 08 10 2 20%
[Ammonia, total [ <1, 0.15 [ ] 3 30%
Calcium 26.6 20 368 48.9] 14.2 48.9 303 3325 18 ] 0
Sodium, dissolved 12.2 78 1386 18.2] 7.38 52 26 148 18 [
Magnesium, dissclved 5.9 13 14.9| 45 17 11 12 17 ] 0
|Potassium, dissolved 11 18 3.3 1.1 33 225 24 17 0 ]
Sufate 22 14 55 68 14 160 68.2 585 20 [ 0
Fluoride, total 0.5 06 0.56 06 5 0o 0
Chioride 25 17 N 32] L] 32 19.9 175 20 Q 0
Phosphorous n/a nfa nfa na 0 0 nfa
Aluminum, dissolved <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <Q.1 <0.5 0.13 01 19 17 89%
[Aluminum, total <0.1 0.1 <0.1 <0.2 0.068 0.54 0.136 0.1 10 5 50%
Antimony, dissolved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001| <0.001 <0.05 0.003 0.0005 22 19 86%
Antimony, total <0.05 <0.05 <0.05 <0.001 <0.05 0.011 0.0005 9 8 8%%
Arsenic, dissolved <0.003 <0.05  0.0068 0.0025 5 5 100%)
Arsenic, total <0.001 <0.001 <0.001 <0.1]  <0.001 <01 0.0063 0.0015 13 13 100%
Barium, dissolved 0.03 <0.1 0.044 005 S 3 60%
Barium, total .04 0.04 0.04 004 3 o 0%
Beryllium, dissotved <0,001 <0002 0.0008 0.00075 8 8 100%)
Boron, total <0.05 0.06 0.037 0025 3 2 67%
Cadmium, dissotved <0.0002 <0.002 0.000 0.0003 6 & 100%|
Chromium, dissolved <0.005  <0.005 0.003 00025 6 6 100%
Cyanide, total <0.01 <0.01  0.0050 0.005 1 1_100%|
Copper nia nia nia na 0 0 na
Copper, dissolved <0.005 <0.005 <0.005 0.001 <0.001 <0.001 <0.001 <0.005] <0.001 <0.02 0.00 00025 21 19 90%
Copper, total <0.01 <0.01 <0,01 <0.005| 0.002 <0.01 0.0 0.0026 10 9 80%
Iron, dissotved <0.03 0.08 0.04 <0.03 <0.03 0.38 0.077 0.035 16 7_44%
0.04 0.36 0.06 0.2 0.03 0.61 0.2 02 9 1 1%
na nfa nia na 0 0 nfa
<0.03 <0.03 <0.03 <0.03 <0.03] 0.03 0.03 0.02 0.015 5 5 100%|
<0.04 0.31 <0.03 0.03 0.508 0.18 0.065 s 2 _40%
<0.002 <0.05 0.0067 00025 5 5 100%|
<0.05 <0.05 <0.05 <0.005| <0.001 <0.05 0.0080 00025 13 12 82%
Manganese, dissotved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02] <0.01 0.07 0.009 0005 18 16 89%
Manganess, tota) <0.01 0.02 0.02 0.03 <0.01 0.03 0.01811 002 98 3 33%
Mercury, dissolved <0.0002 <0.0002 0.0001 0.0001 5 S 100%|
Mercury. total <0.001 <0.001 <0,001 <0,0001| <0.0001 <0.001 0.00023 0.00005 10 10 100%
Molybdenum, dissolved <0.005 <0.005 0.015 0.01 0.009 0.018 0.015 0.023] <0.005 0.31 0.068 0018 22 5 23%
Nickel, dissolved <0.01 <0.04 0.0131 0.015 8 8 100%
Selenium, dissolved <0.005 <0.05 0.0063 0.00375 8 8 100%)
Silver, dissolved <0.0002 <001 0.0014 00003 6 6 100%
Silver, total <0.01 <0.01 <0.01 <0,001] <0.001 <0.01  0.0023 0.0005 10 10 100%
Thallium, dissolved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001] <0.001 <0.05  0.0016 0.0005 22 22 100%
Vanadium, dissolved <001  0.0046 0005 6 6 100%)
Thallium, total <0.1 <0.1 <0.1 <0.1 0.0 00005 9 g 100%
Zing, dissolved <0.01 0.004 0005 7 5 7%
Zinc, total <0.01 <0.01 <0.01 0.014 _ 0.0055 00058 9 7_78%
Uranium, dissolved 0.0163 0.0184 0.024 0.015 0.0068 0.0075  0.0124 0.0402 0.0416 0.0632 0.0027 0.108 0.102 0.105 0.112 0.107 0.0798 0.138 0.0972 0.0081 0.171 0.045 0.0259 79 0 0%
Uranium, suspended <0.0003 <0.0003 <0.0003 <0.0003 0.0023 0.0007 0.0005 <0.0003 0.0004 <0.0003 <0.0003 0.0014  <0.0003 0.0009 0.0032 <0.2 0.0024 0.0005 66 38 58%
Uranium, total 0.0113 0.0113  0.0113 0.0113 1 0 0%
Thorium-228, dis. (pCiL] 0.1 0.05 005 2 o 0%
Thorium-230, dis. {(pCilL) 0.4 0.2 02 2 0 0%
Therium-232, dis. (pCiL) o 0000 0 2 0 0%
Radium-226, dis. (pCiL) [ 2:] <0.2 <0.2 05 <0.2 <0.2 0.4 0.4 0.4 0.8 06 05 0.7 06 <0.2 0.7 0.9] 0.1 4.6 0.8 08 64 9 14%
, (PCVL <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 0.2 <01 <0.2 04 <0.2 <0.1 <0.2 08 Q 0.6 0.1 01 62 38 63%
Radiam»-226, tota) (pCiL) <6.2 0.2 0.2 0.1 01 1 1 100%
Grass Alpha, dis. (pCilL) 31 30 1.6 6 5 0 0%
Gross Beta, dis. (pCilL) <1.6 27 8.8 43 5 1 20%
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Table 25. Comparison of Water Quality with Location in Ralston Creek, November 1998

Parameter Name SW-UP SW-UC SW-AWD SW-A001 SW-BDIS SW-PL SW-0S SW-BOS SW-GS SW-BPL SW-FBRG SW-ARH SW-LLHG
11/24/98 11/24/98  11/19/98  11/19/98  11/24/98  11/24/98 _11/24/98  11/23/98 11/23/98 11/19/98 11/19/98 1 1/19/98  11/19/98
pH 8 8 83 8.5 8.1 8.1 81 8.1 8 8.7 82 85 8.3
Conductivity 500 598 192 192 597 196 217 467 376 478 354 511 482
Total diss. solids 400 388 128 137 394 119 134 309 245 322 232 355 302
Total susp. solids <l. <l. 1410 <l1. <l. <l. 1 3 1 3 <l. 2 2
Hardness, total 81 81 78 79 180 180 180 150 120 150 120 160 160
Bicarbonate (calc) 117 101 100 95 146 146 146 122 171 122 122 118 122
Alkalinity, total 96 83 82 78 120 120 120 100 140 100 100 97 100
Nitrate Nitrogen <0.1 <0.1 0.5 <0.1 25 2.9 2.5 1.8 0.8 1.8 0.9 1.8 1.8
Calcium, diss. 23 23 22 23 40 40 40 34 29 35 28 37 36
Sodium, diss. 8 8 9 9 54 55 54 39 29 38 26 42 38
Magnesium, diss. 5.8 5.7 5.7 5.6 20 20 20 15 11 16 12 18 16
P 1 diss. 1.3 1.4 1.4 1.4 2.9 29 2.9 2.4 2 2.5 2 2.5 2.5
Sulfate 14 13 12 12 160 170 170 120 79 120 72 130 130
Fluoride, total 03 03 03 03 0.6 0.6 06 0.5 0.5 0.5 04 0.5 0.5
Chloride 11 11 13 13 16 15 13 13 14 15 il 14 16
Aluminum, diss. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Antimony, diss. <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008
Arsenic, diss. <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Barium, diss. 0.04 0.04 0.03 0.03 0.04 0.03 0.04 0.04 0.04 0.03 0.03 0.04 0.03
Beryllium, diss. <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cadmium, diss. <0.0002 <0.0002 <0.0002  <0.0002  <0.0002 <0.0002 _ <0.0002 <0.0002  <0.0002 _ <0.0002 <0.0002 _ <0.0002 _ <0.0002
Chromium, diss. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Copper, diss. <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Iron, diss. <0.03 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Lead, diss. <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Manganese, diss. <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0t <0.01 <0.01 <0.01
Mercury, diss. <0.0002 0.0005  <0.0002  <0.0002 _ <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 _ <0.0002 <0.0002 _ <0.0002
Molybdenum,
diss. <0.01 <0.01 <0.01 <0.01 0.35 035 035 023 022 0.22 0.12 024 0.21
Nickel, diss. <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Selenium, diss. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, diss. <0.001 <0.001 <0.001 <0.001 <0.001 <0.00t <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Thallium, diss. <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Vanadium, diss. <0.01 <0.0% <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0t <0.01 <0.01 <0.01 <0.01
Zinc, diss. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Uranium, diss. 0.0028 0.0031 0.0038 0.0157 0.0034 0.0035 0.0049 0.0075 0.0062 0.0062 0.0062 0.0103 0.0169
Radium-226, diss. 02 02 03 0.5 0.5 0.4 04 03 09 0.6 04 08 09
Gross Alpha, diss. 29 33 31 12 4.1 5.7 34 5.7 7.6 7.1 5.7 9.2 13
Gross Beta, diss. 0.9 2.1 <0.3 5.8 4 3.6 1.9 2.9 1.5 3.6 38 3.6 8.5
NOTES: Results in mg/L except gross alpha and gross beta (pCi/L), specific } ), and pH (standard units, -log H").
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Table 26. Uranium Concentrations in Ralston Creek, 1990 — 2007

SW-AWD SW-A001 SW-DIS001 SW-BPL SW-FBRG SW-ARH SW-LLHG
Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L)
1/30/90 0.0020 1/30/90 0.0030 1/30/90 0.0050 1/30/90 0.0450 1/30/90 1/30/90 1/30/90 0.0650
2/20/90 0.0020 2/20/90 0.0020 2/20/90 0.0050 2/20/90 0.0430 2/20/90 2/20/90 2/20/90 0.0480
3/15/90 0.0020 3/15/90 0.0020 3/15/90 0.0020 3/15/90 0.0160 3/15/90 3/15/90 3/15/90 0.0320
4/26/90 0.0010 4/26/90 0.0010 4/26/90 0.0030 4/26/90 0.0020 4/26/90 4/26/90 4/26/90 0.0030
5/17/90 0.0008 5/17/90 0.0009 5/17/90 0.0030 5/17/90 0.0010 5/17/90 5/17/90 5/17/90 0.0022
6/7/90 0.0020 6/7/90 0.0010 6/7/90 0.0020 6/7/90 0.0030 6/7/90 6/7/90 6/7/90 0.0030
7/24/90 0.0020 7/24/90 0.0030 7/24/90 0.0010 7/24/90 0.0050 7/24/90 7/24/90 7/24/90 0.0080
8/9/90 0.0020 8/9/90 0.0038 8/9/90 0.0005 8/9/90 0.0110 8/9/90 8/9/90 8/9/90 0.0022
9/20/90 0.0030 9/20/90 0.0030 9/20/90 0.0010 9/20/90 0.0070 9/20/90 9/20/90 9/20/90 0.0110
10/30/90 | 0.0030 10/30/90 | 0.0040 10/30/90 [ 0.0030 10/30/90 | 0.0040 10/30/90 10/30/90 10/30/90 | 0.0080
11/15/90 | 0.0020 11/15/90 | 0.0030 11/15/90 | 0.0020 11/15/90 | 0.0100 11/15/90 11/15/90 11/15/90 | 0.0100
12/11/90 | 0.0020 12/11/90 | 0.0030 12/11/90 | 0.0010 12/11/90 | 0.0080 12/11/90 12/11/90 12/11/90 | 0.0130
1/22/91 0.0025 1/22/91 0.0030 1/22/91 0.0026 1/22/91 0.0100 1/22/91 1/22/91 1/22/91 0.0300
2/14/91 0.0025 2/14/91 0.0035 2/14/91 0.0019 2/14/91 0.0080 2/14/91 2/14/91 2/14/91 0.0210
3/19/91 0.0020 3/19/91 0.0030 3/19/91 0.0018 3/19/91 0.0050 3/19/91 3/19/91 3/19/91 0.0130
4/11/91 0.0013 4/11/91 0.0019 4/11/91 0.0016 4/11/91 0.0070 4/11/91 4/11/91 4/11/91 0.0060
5/14/91 0.0010 5/14/91 0.0011 5/14/91 0.0020 5/14/91 0.0100 5/14/91 5/14/91 5/14/91 0.0300
6/5/91 0.0012 6/5/91 0.0010 6/5/91 6/5/91 0.0010 6/5/91 6/5/91 6/5/91 0.0020
7/23/91 0.0024 7/23/91 0.0027 7/23/91 0.0018 7/23/91 0.0044 7/23/91 7/23/91 7/23/91 0.0045
8/22/91 0.0016 8/22/91 0.0024 8/22/91 0.0009 8/22/91 0.0026 8/22/91 8/22/91 8/22/91 0.0047
9/19/91 0.0019 9/19/91 0.0031 9/19/91 0.0011 9/19/91 0.0045 9/19/91 9/19/91 9/19/91 0.0113
10/10/91 | 0.0018 10/10/91 | 0.0026 10/10/91 | 0.0010 10/10/91 | 0.0045 10/10/91 10/10/91 10/10/91 | 0.0112
11/21/91 | 0.0015 11/21/91 | 0.0021 11/21/91 | 0.0023 11/21/91 | 0.0069 11/21/91 11/21/91 11/21/91 | 0.0100
12/10/91 | 0.0019 12/10/91 | 0.0022 12/10/91 { 0.0030 12/10/91 | 0.0043 12/10/91 12/10/91 12/10/91 | 0.0090
1/23/92 0.0023 1/23/92 0.0029 1/23/92 0.0038 1/23/92 0.0066 1/23/92 0.0082 1/23/92 0.0094 1/23/92 0.0110
2/18/92 0.0017 2/18/92 0.0035 2/18/92 0.0038 2/18/92 0.0076 2/18/92 0.0098 2/18/92 0.0140 2/18/92 0.0140
3/17/92 0.0020 3/17/92 0.0031 3/17/92 0.0180 3/17/92 0.0054 3/17/92 0.0057 3/17/92 0.0069 3/17/92 0.0080
4/23/92 0.0010 4/23/92 0.0010 4/23/92 0.0064 4/23/92 0.0016 4/23/92 0.0018 4/23/92 0.0018 4/23/92 0.0019
5/14/92 0.0012 5/14/92 0.0013 5/14/92 0.0240 5/14/92 0.0031 5/14/92 0.0032 5/14/92 0.0034 5/14/92 0.0037
6/15/92 0.0001 6/15/92 0.0002 6/15/92 0.0020 6/15/92 0.0016 6/15/92 0.0017 6/15/92 0.0026 6/15/92 0.0044
7/15/92 0.0017 7/15/92 0.0022 7/15/92 0.0002 7/15/92 0.0033 7/15/92 0.0037 7/15/92 0.0057 7/15/92 0.0067
8/12/92 0.0014 8/12/92 0.0022 8/12/92 0.0018 8/12/92 0.0050 8/12/92 0.0064 8/12/92 0.0096 8/12/92 0.0140
9/24/92 0.0033 9/24/92 0.0011 9/24/92 0.0005 9/24/92 0.0045 9/24/92 0.0058 9/24/92 0.0085 9/24/92 0.0120
10/13/92 | 0.0025 10/13/92 | 0.0034 10/13/92 | 0.0093 10/13/92 | 0.0100 10/13/92 | 0.0110 10/13/92 | 0.0140 10/13/92 | 0.0160
11/17/92 ] 0.0013 11/17/92 | 0.0016 11/17/92 | 0.0048 11/17/92 | 0.0040 11/17/92 | 0.0047 11/17/92 0.0062 11/17/92 | 0.0077
12/14/92 | 0.0010 12/14/92 | 0.0012 12/14/92 | 0.0044 12/14/92 | 0.0038 12/14/92_] 0.0044 12/14/92 | 0.0068 12/14/92 | 0.0096
1/11/93 0.0023 1/11/93 0.0019 1/11/93 0.0042 1/11/93 0.0057 1/11/93 0.0057 1/11/93 0.0094 1/11/93 0.0120
2/9/93 0.0054 2/9/93 0.0025 2/9/93 0.0033 2/9/93 0.0040 2/9/93 0.0051 2/9/93 0.0071 2/9/93 0.0120
3/16/93 0.0029 3/16/93 0.0025 3/16/93 0.0003 3/16/93 0.0041 3/16/93 0.0049 3/16/93 0.0067 3/16/93 0.0080
4/13/93 0.0095 4/13/93 0.0014 4/13/93 0.0100 4/13/93 0.0027 4/13/93 0.0029 4/13/93 0.0035 4/13/93 0.0043
5/10/93 0.0010 5/10/93 0.0011 5/10/93 0.0078 5/10/93 0.0015 5/10/93 0.0016 5/10/93 0.0017 5/10/93 0.0017
6/16/93 0.0012 6/16/93 0.0013 6/16/93 0.0015 6/16/93 0.0022 6/16/93 0.0018 6/16/93 0.0030 6/16/93 0.0036
7/13/93 0.0016 7/13/93 0.0002 7/13/93 0.0009 7/13/93 0.0031 7/13/93 0.0038 7/13/93 0.0054 7/13/93 0.0068
8/18/93 8/18/93 8/18/93 0.0008 8/18/93 0.0242 8/18/93 0.0166 8/18/93 0.0212 8/18/93 0.0310
9/27/93 0.0012 9/27/93 0.0075 9/27/93 0.0017 9/27/93 0.0098 9/27/93 0.0130 9/27/93 0.0202 9/27/93 0.0254
10/13/93 | 0.0016 10/13/93 | 0.0058 10/13/93 | 0.0022 10/13/93 | 0.0084 10/13/93 | 0.0114 10/13/93 | 0.0162 10/13/93 | 0.0222
11/9/93 0.0025 11/9/93 0.0050 11/9/93 0.0022 11/9/93 0.0084 11/9/93 0.0103 11/9/93 0.0140 11/9/93 0.0155
12/7/93 0.0022 12/7/93 0.0037 12/7/93 0.0025 12/7/93 0.0077 12/7/93 0.0105 12/7/93 0.0141 12/7/93 0.0177
1/27/94 0.0021 1/27/94 0.0034 1/27/94 0.0033 1/27/94 0.0099 1/27/94 0.0130 1/27/94 0.0165 1/27/94 0.0210
2/21/94 0.0022 2/21/94 0.0037 2/21/94 0.0014 2/21/94 0.0069 2/21/94 0.0097 2/21/94 0.0150 2/21/94 0.0180
3/21/94 0.0017 3/21/94 0.0020 3/21/94 0.0011 3/21/94 0.0026 3/21/94 0.0041 3/21/94 0.0066 3/21/94 0.0072
4/25/94 0.0009 4/25/94 0.0010 4/25/94 0.0009 4/25/94 0.0012 4/25/94 0.0020 4/25/94 0.0034 4/25/94 0.0017
5/18/94 0.0010 5/18/94 0.0011 5/18/94 0.0013 5/18/94 0.0012 5/18/94 0.0018 5/18/94 0.0016 5/18/94 0.0018
6/24/94 0.0021 6/24/94 0.0022 6/24/94 0.0135 6/24/94 0.0058 6/24/94 0.0070 6/24/94 0.0082 6/24/94 0.0084
7/25/94 7/25/94 7/25/94 0.0140 7/25/94 0.0277 7/25/94 0.0309 7/25/94 0.0344 7/25/94 0.0343
8/30/94 8/30/94 8/30/94 0.0320 8/30/94 0.0390 8/30/94 0.0390 8/30/94 0.0440 8/30/94 0.0470
9/30/94 9/30/94 9/30/94 0.0240 9/30/94 0.0340 9/30/94 0.0380 9/30/94 0.0440 9/30/94 0.0258
10/28/94 | 0.0019 10/28/94 | 0.0104 10/28/94 | 0.0164 10/28/94 | 0.0222 10/28/94 | 0.0234 10/28/94 | 0.0190 10/28/94 | 0.0351
11/16/94 | 0.0024 11/16/94 | 0.0070 11/16/94 | 0.0128 11/16/94 | 0.0154 11/16/94 | 0.0163 11/16/94 | 0.0204 11/16/94 | 0.0284
12/5/94 0.0030 12/5/94 0.0137 12/5/94 0.0126 12/5/94 0.0140 12/5/94 0.0260 12/5/94 0.0300 12/5/94 0.0403
1/31/95 0.0041 1/31/95 1/31/95 0.0112 1/31/95 0.0264 1/31/95 0.0268 1/31/95 0.0486 1/31/95 0.0685
2/27/95 0.0028 2/27/95 0.0045 2/27/95 0.0018 2/27/95 0.0084 2/27/95 0.0115 2/27/95 0.0155 2/27/95 0.0230
3/29/95 0.0015 3/29/95 0.0026 3/29/95 0.0025 3/29/95 0.0058 3/29/95 0.0071 3/29/95 0.0097 3/29/95 0.0118
4/25/95 0.0017 4/25/95 0.0020 4/25/95 0.0027 4/25/95 0.0038 4/25/95 0.0077 4/25/95 0.0078 4/25/95 0.0103
5/25/95 0.0020 5/25/95 0.0019 5/25/95 0.0167 5/25/95 0.0075 5/25/95 0.0080 5/25/95 0.0086 5/25/95 0.0079
6/27/95 0.0022 6/27/95 0.0028 6/27/95 0.0022 6/27/95 0.0053 6/27/95 0.0055 6/27/95 0.0071 6/27/95 0.0081
7/11/95 0.0033 7/11/95 0.0031 7/11/95 0.0224 7/11/95 0.0052 7/11/95 0.0049 7/11/95 0.0062 7/11/95 0.0066
8/22/95 0.0040 8/22/95 0.0060 8/22/95 0.0032 8/22/95 0.0166 8/22/95 0.0175 8/22/95 0.0238 8/22/95 0.0250
9/19/95 0.0038 9/19/95 0.0059 9/19/95 0.0234 9/19/95 0.0166 9/19/95 0.0188 9/19/95 0.0246 9/19/95 0.0319
10/9/95 0.0033 10/9/95 0.0052 10/9/95 0.0210 10/9/95 0.0124 10/9/95 0.0177 10/9/95 0.0158 10/9/95 0.0193
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Table 26. Uranium Concentrations in Ralston Creek, 1990 — 2007 (Part 2)

SW- | AWD SW- | A001 SW- | DIS001 SW- | BPL SW- | FBRG SW- { ARH SW- | LLHG
Date U (mg/L) Date U@mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L)
11/27/95 | 0.0019 11/27/95 | 0.0011 11/27/95 | 0.0017 11/27/95 | 0.0032 11/27/95 | 0.0037 11/27/95 | 0.0052 11/27/95 | 0.0065
12/21/95 | 0.0031 12/21/95 | 0.0074 12/21/95 | 0.0134 12/21/95 | 0.0159 12/21/95 | 0.0162 12/21/95 | 0.0173 12/21/95 | 0.0464
1/9/96 0.0028 1/9/96 0.0042 1/9/96 0.0126 1/9/96 0.0180 1/9/96 0.0105 1/9/96 0.0135 1/9/96 0.0157
2/22/96 0.0023 2/22/96 0.0017 2/22/96 0.0057 2/22/96 0.0052 2/22/96 0.0058 2/22/96 0.007 2/22/96 0.0088
3/21/96 0.0109 3/21/96 0.0038 3/21/96 0.0057 3/21/96 0.0055 3/21/96 0.0060 3/21/96 0.0087 3/21/96 0.0101
4/18/96 0.0015 4/18/96 0.0013 4/18/96 0.0041 4/18/96 0.0019 4/18/96 0.0024 4/18/96 0.0033 4/18/96 0.0032
5/21/96 0.0018 5/21/96 0.0016 5/21/96 0.0033 5/21/96 0.0022 5/21/96 0.0025 5/21/96 0.0037 5/21/96 0.0047
6/5/96 0.0027 6/5/96 0.0023 6/5/96 0.0043 6/5/96 0.0021 6/5/96 0.0021 6/5/96 0.0027 6/5/96 0.0034
7/31/96 0.0032 7/31/96 0.0325 7/31/96 0.0038 7/31/96 0.0230 7/31/96 0.0255 7/31/96 0.039 7/31/96 0.0415
8/27/96 . 8/21/96 8/27/96 0.0075 8/27/96 0.0300 8/27/96 0.0388 8/27/96 0.06 8/27/96 0.0894
9/26/96 0.0027 9/26/96 0.0069 9/26/96 0.0144 9/26/96 0.0137 9/26/96 0.0147 9/26/96 0.0192 9/26/96 0.0207
10/28/96 | 0.0034 10/28/96 | 0.0049 10/28/96 | 0.0431 10/28/96 | 0.0193 10/28/96 | 0.0227 10/28/96 | 0.0232 10/28/96 | 0.0229
11/14/96 | 0.0023 11/14/96 | 0.0046 11/14/96 | 0.0147 11/14/96 | 0.0176 11/14/96 | 0.0189 11/14/96 { 0.0213 11/14/96 | 0.0240
12/5/96 0.0038 12/5/96 0.0059 12/5/96 0.0445 12/5/96 0.0300 12/5/96 0.0302 12/5/96 0.0326 12/5/96 0.0340
1/22/97 0.0030 1/22/97 0.0041 1/22/97 0.0228 1/22/97 0.0291 1/22/97 0.0287 1/22/97 0.0383 1/22/97 0.0336
2/17/97 0.0098 2/17/97 0.0049 2/17/97 0.0215 2/17/97 0.0130 2/17/97 0.0178 2/17/97 0.0183 2/17/97 0.0202
3/25/97 0.0022 3/25/97 0.0033 3/25/97 0.0188 3/25/97 0.0105 3/25/97 0.0099 3/25/97 0.0102 3/25/97 0.0102
4/21/97 0.0017 4/21/97 0.0018 4/21/97 0.0130 4/21/97 0.0025 4/21/97 0.0023 4/21/97 0.0024 4/21/97 0.0032
5/28/97 0.0040 5/28/97 0.0024 5/28/97 0.0176 5128/97 0.0018 5/28/97 0.0017 5/28/97 0.0023 5/28/97 0.0021
6/26/97 0.0022 6/26/97 0.0020 6/26/97 0.0128 6/26/97 0.0020 6/26/97 0.0020 6/26/97 0.0023 6/26/97 0.0024
7/30/97 0.0045 7/30/97 0.0030 7/30/97 0.0050 7/30/97 0.0032 7/30/97 0.0029 7/30/97 0.0034 7/30/97 0.0037
8/26/97 0.0063 8/26/97 0.0035 8/26/97 0.0068 8/26/97 0.0035 8/26/97 0.0041 8/26/97 0.0049 8/26/97 0.0047
9/29/97 0.0037 9/29/97 0.0044 9/29/97 0.0072 9/29/97 0.0055 9/29/97 0.0056 9/29/97 0.0081 9/29/97 0.0095
10/29/97 | 0.0028 10/29/97 | 0.0028 10/29/97 | 0.0110 10/29/97 | 0.0046 10/29/97 | 0.0064 10/29/97 | 0.0054 10/29/97 | 0.0133
11/20/97 | 0.0040 11/20/97 | 0.0033 11/20/97 | 0.0466 11/20/97 | 0.0103 11/20/97 | 0.0095 11/20/97 | 0.0101 11/20/97 | 0.0105
12/29/97 | 0.0025 12/29/97 | 0.0027 12/29/97 | 0.0027 12/29/97 | 0.0068 12/29/97 | 0.0060 12/29/97 | 0.0067 12/29/97 | 0.0094
1/27/98 0.0019 1/27/98 0.0022 1/27/98 0.0073 1/27/98 0.0042 1/27/98 0.0044 1/27/98 0.0056 1/27/98 0.0074
2/24/98 0.0036 2/24/98 0.0035 2/24/98 0.0177 2/24/98 0.0068 2/24/98 0.0065 2/24/98 0.0079 2/24/98 0.0087
3/23/98 0.0018 3/23/98 0.0018 3/23/98 0.0081 3/23/98 0.0025 3/23/98 0.0022 3/23/98 0.0035 3/23/98 0.0045
4/27/98 0.0018 4/27/98 0.0018 4/27/98 0.0196 4/27/98 0.0074 4/27/98 0.0085 4/27/98 0.0081 4/27/98 0.0078
5/27/98 0.0024 5/27/98 0.0022 5/27/98 0.0269 5/27/98 0.0023 5/27/98 0.0020 5/27/98 0.0023 5/27/98 0.0021
6/24/98 0.0040 6/24/98 0.0045 6/24/98 0.0272 6/24/98 0.0045 6/24/98 0.0038 6/24/98 0.0049 6/24/98 0.0045
7/29/98 0.0110 7/29/98 0.0065 7/29/98 0.0160 7/29/98 0.0038 7/29/98 0.0042 7/29/98 0.0055 7/29/98 0.0045
8/24/98 0.0138 8/24/98 0.0513 8/24/98 0.0258 8/24/98 0.0117 8/24/98 0.0036 8/24/98 0.0032 8/24/98 0.0042
9/28/98 0.3000 9/28/98 0.0960 9/28/98 0.0614 9/28/98 0.0224 9/28/98 0.0206 9/28/98 0.0192 9/28/98 0.0180
10/21/98 | 0.0048 10/21/98 | 0.0037 10/27/98 | 0.0064 10/20/98 | 0.0043 10/20/98 | 0.0049 10/20/98 | 0.0058 10/20/98 | 0.0069
11/19/98 | 0.0022 11/19/98 | 0.0157 11/19/98 | 0.0113 11/19/98 | 0.0062 11/19/98 | 0.0062 11/19/98 | 0.0103 11/19/98 | 0.0169
12/17/98 | 0.0018 12/17/98 | 0.0025 12/17/98 | 0.0044 12/17/98 | 0.0042 12/17/98 | 0.0046 12/17/98 | 0.0057 12/17/98 | 0.0069
1/19/99 0.0192 1/19/99 0.0026 1/19/99 0.0056 1/19/99 0.0047 1/19/99 0.0051 1/19/99 0.0067 1/19/99 0.0081
2/15/99 0.0020 2/15/99 0.0027 2/15/99 0.0042 2/15/99 0.0048 2/15/99 0.0058 2/15/99 0.0071 2/15/99 0.0088
3/15/99 0.0038 3/15/99 0.0025 3/15/99 0.0044 3/15/99 0.0037 3/15/99 0.0046 3/15/99 0.0052 3/15/99 0.0052
4/19/99 0.0013 4/19/99 0.0015 4/19/99 0.0053 4/19/99 0.0034 4/19/99 0.0038 4/19/99 0.0047 4/19/9 0.0085
5/17/99 0.0011 5/17/99 0.0014 5/17/99 0.0065 5/17/99 0.0024 5/17/99 0.0022 5/17/99 0.0022 5/17/99 0.0027
6/14/99 0.0002 6/14/99 0.0029 6/14/99 0.0091 6/14/99 0.0020 6/14/99 0.0100 6/14/99 0.0021 6/14/99 0.0028
7/14/99 0.0035 7/14/99 0.0029 7/14/99 0.0107 7/14/99 0.0033 7/14/99 0.0049 7/14/99 0.0103 7/14/99 0.0147
8/19/99 0.0054 8/19/99 0.0052 8/19/99 0.0070 8/19/99 0.0058 8/19/99 0.0046 8/19/99 0.0280 8/19/99 0.0044
9/13/99 0.0024 9/13/99 0.0024 9/13/99 0.0095 9/13/99 0.0038 9/13/99 0.0030 9/13/99 0.0076 9/13/99 0.0084
10/15/99 | 0.0035 10/15/99 | 0.0045 10/15/99 | 0.0061 10/15/99 | 0.0096 10/15/99 | 0.0060 10/15/99 | 0.0070 10/15/99 | 0.0069
11/23/99 | 0.0046 11/23/99 | 0.0048 11/23/99 | 0.0097 11/23/99 | 0.0083 11/23/99 | 0.0072 11/23/99 | 0.0080 11/23/99 | 0.0075
12/20/99 | 0.0025 12/20/99 | 0.0027 12/20/99 | 0.0047 12/20/99 | 0.0034 12/20/99 | 0.0034 12/20/99 | 0.0047 12/20/99 | 0.0056
1/19/00 0.0032 1/19/00 0.0035 1/19/00 0.0061 1/19/00 0.0041 1/19/00 0.0051 1/19/00 0.0053 1/19/00 0.0064
2/17/00 0.0039 2/17/00 0.0037 2/17/00 0.0014 2/17/00 0.0011 2/17/00 0.0009 2/17/00 0.0024 2/17/00 0.0035
3/22/00 0.0050 3/22/00 0.0053 3/22/00 0.0105 3/22/00 0.0064 3/22/00 0.0070 3/22/00 0.0084 3/22/00 0.0081
4/25/00 0.0014 4/25/00 0.0021 4/25/00 0.0188 4/25/00 0.0023 4/25/00 0.0028 4/25/00 0.0030 4/25/00 0.0036
5/26/00 0.0019 5/26/00 0.0011 5/26/00 0.0094 5/26/00 0.0030 5/26/00 0.0026 5/26/00 0.0034 5/26/00 0.0042
6/28/00 0.0018 6/28/00 0.0028 6/28/00 0.0015 6/28/00 0.0038 6/28/00 0.0036 6/28/00 0.0036 6/28/00 0.0049
7/27/00 0.0046 7/27/00 7/27/00 0.0046 7/27/00 0.0153 7/27/00 7/27/00 7/27/00
8/29/00 0.0130 8/29/00 0.0175 8/29/00 <0.0002 8/29/00 0.0090 8/29/00 0.0100 8/29/00 0.0135 8/29/00 0.0155
9/27/00 0.0165 9/27/00 0.0175 9/27/00 0.0100 9/27/00 0.0175 9/27/00 0.0295 9/27/00 0.0250 9/27/00 0.0255
10/30/00 | 0.0053 10/30/00 | 0.0120 10/30/00 | 0.0095 10/30/00 | 0.0310 10/30/00 | 0.0150 10/30/00 | 0.0310 10/30/00 | 0.0316
11/27/00 | 0.0040 11/27/00 | 0.0052 11/27/00 | 0.0036 11/27/00 | 0.0124 11/27/00 | 0.0034 11/27/00 | 0.0300 11/27/00 | 0.0208
12/21/00 | 0.0300 12/21/00 | 0.0520 12/21/00 | 0.0600 12/21/00 | 0.0165 12/21/00 | 0.0160 12/21/00 | 0.0220 12/21/00 { 0.0275
1/29/01 0.0074 1/29/01 0.0245 1/29/01 0.0185 1/29/01 0.0400 1/29/01 0.1400 1/29/01 0.0635 1/29/01 0.0336
2/28/01 0.0041 2/28/01 0.032 2/28/01 0.0026 2/28/01 0.0210 2/2/01 0.0345 2/28/01 0.0320 2/28/01 0.0265
3/28/01 0.0160 3/27/01 0.0031 3/27/01 0.014 3/27/01 0.0096 2/28/01 0.0245 3/27/01 0.0040 3/27/01 0.0100
4/18/01 0.0008 3/28/01 0.0036 4/18/01 0.0021 4/18/01 0.0048 3/27/01 0.0092 4/18/01 0.0044 4/18/01 0.004
5/29/01 0.0090 4/18/01 0.0016 5/29/01 0.0085 5/29/01 0.0037 4/18/01 0.0034 5/29/01 0.0035 5/29/01 0.0103
6/19/01 0.0014 5/29/01 0.0016 6/19/01 0.0063 6/19/01 0.0105 5/29/01 0.0034 6/19/01 0.0083 6/19/01 0.0091
7/11/01 0.0040 6/19/01 0.0038 7/11/01 0.0135 7/11/01 0.0080 6/19/01 0.0082 7/11/01 0.0336 7/11/01 0.073
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Table 26. Uranium Concentrations in Ralston Creek, 1990 — 2007 (Part 3)
SW- | AWD SW- | Aol SW-_| DIS001 sw- | BPL SW- | FBRG SW-_| ARH sw- | LLHG
Date U (mg/L) Date U (mg/L) Date U (mng/L) Date U (mg/L) Date U (mg/L) Date U (mg/L) Date U (mg/L)

8/27/01 0.0025__| 7/11/01_| 0.0065 8/27/01_| 0.0051 8/24/01 | 0.0095 7/11/01 | 0.0098 | 8/24/01 | 0.0149 | 8/24/01 | 0.0238
9/17/01_| 0.0019 | 827/01 | 0.0080 | 9/17/01 | 0.0012 9/17/01__| 0.0067 | 8/24/01 | 0.0058 | 9/17/01 | 0.017 9/17/01_| 0.019
10/24/01_| 0.0022___| 9/17/01 | 0.0041 10/24/01_| 0.0008 10/24/01_| 0.009 9/17/01_| 0.0006 10/24/01 | 0.0245 10724/01_| 0.0204
11/27/01__| 0.0050 10/24/01_| 0.0037 11/27/01_| 0.0208 11/27/01_| 0.0071 10724/01 | 0.0112 11/27/01_| 0.0003 1172801 | 0.0136
12/18/01 | 0.0028 11/27/01_|_0.0049 12/18/01 | 0.0036 12/18/01__| 0.0116 11/27/01_| 0.0073 12/18/01_| 0.0176 12/18/01 | 0.0202
1/22/02__| 0.0186 12/18/01_| 0.0041 1722/02_| 0.0036 1/22/02___| 0.0304 12/19/01_| 00132 1/22/02__| 0.0276 1/22/02__| 0.0259
2/26/02__| 0.0038 1/22/02__| 0.008 2/26/02__| 0.0187 2/26/02__| 0.0908 V220027 | 00252 | 3/26/02 | 0.0294 | 2/26/02 | 0.0278
3/26/02__| 0.0023__| 3/26/02_| 0.0032 | 3/26/02 | 0.0074 326/02 | 00317 | 2/26/02_| 0.0368 | 4/24/02 | 0.0499 | 3726/02 | 0.0252
4724002 | 0.0014 | 4/24/02_| 0.0024 _| 4/24/02 | 0.0037 4/24/02 | 0.0504 | 3/26/02_ | 0.0442__ | 5/28/02 | 0.0182 [ 4/24/02 | 00414
5/28/02__| 0.0011 5/28/02_| 0.002 5/28/02__| 0.0024 5/28/02 | 0.024 4/2402_| 0.0497 | 2/26/03 | 0.268 5/28/02__| 0.0156
6/25/02__| 0.0022 1730/03_| 00178 | 6/29/02 | 0.0021 6/25/02 | 0.0591 5/28/02_| 0.0222 | 3/26/03_| 0.0564 | 6/25/02 | 0.0152
12/31/02_| 00039 | 2/27/03_| 0.01 No | Discharge | 12/31/02 | 0.521 1/31/03__| 0.441 4/29/03__| 0.0071 2/26/03_| 0.171
1/30/03___| 0.0082__ | 3/26/03 | 0.0061 “ “ 1731/03__| 0.591 3/26/03_| 0.376 5/22/03 | 0.0205 | 3/26/03 | 0.0534
2/27/03__| 0.0025__| 4/29/03_| 0.0020 = 2727/03__| 0.378 3/26/03_ | 0.0543 | 6/23/03 | 00347 _ | 4/26/03 | 0.0077
3/26/03___| 0.0039 | 5/22/03 | 0.0044 “ “ 3/26/03__ | 0.0542 | 4/29/03 | 0.0071 7/31/03_| 0.13 522003 | 0.022
4/29/03__| 0.0010 | 6/23/03 | 0.0043 < « 4/29/03 | 00077 __| 5/22/03_| 0.0112 | 9/26/03 ] 0.17 6/23/03_| 0.032
5/22/03__| 0.0022__| 7/31/03 | 0.018 “ « 5702/03__| 0.0131 6/23/03__| 0.0350 10/31/03_| 0.14 7/29/03__| 0.0276
6/23/03__| 00043 | 9/26/03 | 0.0136 “ “ 6/23/03__| 0.0341 7/29/03_| 0.0837 11/25/03 | 0.1 7/31/03__| 0.0796
7/29/03__| 0.0076 10/31/03_| 0.0062 “ 729/03 | 0.32 7/31/03__| 0.168 12/16/03 | 0.11 9/26/03_| 0.12
7/31/03 | 0.0048 11/25/03_| 0.006 “ « 7/31/03__| 0.212 9/26/03__| 0.22 1723/04__| 0.10 10/31/03 | 0.13
9/26/03___| 0.0025 12/16/03_| 0.0056 “ “ 9/26/03__| 0.25 10/31/03 | 0.14 2/25/04__| 00815 1172503 | 0.0976
10/31/03__| 0.0028 1/23/04__| 0.6070 10/31/03_| 0.15 11/25/03 | 0.11 3/30/04__| 0.0339 12/16/03 | 0.0976
11/25/03__| 0.0024 | 272504 | 0.0062 - “ 11/25/03__| 0.102 12/16/03_| 0.13 3/28/04__| 0.0088 1/23/04__| 0.097
12/16/03__| 0.0025 3/30/04__| 0.0027 « 12/16/03_| 0.12 1/23/04 | 0.11 5/31/04_| 0.0474 | 2/25/04 | 0.0746
1/23/04__| 0.0021 4/28/04__| 0.0015 “ “ 1/23/04 | 0.0993 | 2/25/04 | 0.0809 | 6/26/04 | 0.0259 | 3/30/04 | 0.0298
2/25/04__| 00020 | 5/31/04 | 0.0050 “ “ 2725004 | 0.0819 | 3/30/04 | 00314 | 7/29/04 | 0.0129 | 4/28/04 | 0.0088
3/30/04 | 0.0016 | 6/29/04 | 0.0015 “ “ 3/30/04 | 0.0343 | 4/28/04 | 00074 | 830/04 | 0.0137 | 531/04 | 0.0478
4/28/04__| 0.0009 | 7/29/04 | 0.0024 - = 4/28/04__| 0.0083 5/31/04_| 0.0646 | 9/29/04 | 0.0206 | 6/29/04 | 0.0235
5/31/04__| 0.0088__| 8/30/04 | 0.0026 = « 5/31/04__| 0.0754 | 6/29/04 | 0.0255 10/29/04_| 0.0135 7729/04__| 00177
6/29/04___| 0.0009 | 9/29/04 | 0.0029 « < 629/04__| 0.0262__| 7/29/04 | 0.0142 11/30/04_| 0.0215 8/30/04__| 0.0135
7/29/04 | 0.0032 10/29/04 | 0.0015 “ “ 772904 | 0.0112__| 8/30/04 | 0.0131 1272804 | 0.0166 | 9/29/04 | 0.0230
8/30/04___| 0.0018 11/30/04_| 0.0021 “ “ 8/30/04__| 0.0127 | 9/29/04 | 0.0223 1725/05_| 0.0192 10/29/04 | 0.0138
9/29/04___| 0.0026 12/28/04_| 0.0018 “ “ 9/20/04__| 0.0205 10/29/04_| 0.0131 2728/05_| 0.0344 11/30/04_| 0.0087
10/29/04__| 0.0011 1/25/05__| 0.0026 < “ 10/29/04 | 0.0123 11/30/04_| 0.0201 3/22/05__| 00151 12/28/04_| 0.0163
11/30/04__| 00017 | 2/28/05 | 0.0028 « 11/30/04__| 0.0196 12/28/04 | 0.0157 | 4/21/05 | 0.0069 1725/05__| 0.0184
12/28/04__| 0.0012__| 3/22/05 | 0.0019 “ “ 1228/04__| 0.0177 1725005 | 0.0182__| 5/31/05 | 0.0073 | 2/28/05 | 0.0240
172572005 | 0.0021 4721005} 0.0027 « « 1/25/2005_| 0.0181 2/28/05 | 0.0288 | 6/22/05_| 00127 | 3/22/05 | 0.0150
2/28/05__| 0.0017__| 5/31/05 | 0.0023 < < 272805 | 0.0200 | 3/22/05_| 0.0156 | 7/31/05 | 0.089 4/21/05__| 0.0069
3/22/05__| 00016 | 6/22/05 | 0.0026 “ “ 3/22/05__| 0.0204 | 4721/05 | 0.0072 8/30/05_| 0.111 5/31/05__| 0.0075
4721/05__| 0.0027__| 7/31/05_| 0.0012 “ “ 4721/05__| 0.006 5/31/05_| 0.0071 10/26/05_| 0.101 6/22/05__| 0.0124
5/31/05__| 0.0019 | 8/30/05 | 0.0249 « “ 5/31/05__| 0.0074 | 6/22/05 | 0.0126 11/30/05_| 0.125 7/31/05__| 0.0402
6/22/05__| 0.0004 10/26/05_| 0.0081 = - 6/22/05__| 0.0124__| 7/31/05 | 0.205 12/31/05_| 0.115 8/30/05__| 0.0632
7/31/05__| 0.0003 11/30/05_| 0.0102 “ < 7/31/05___| 0.248 8/30/05__| 0.200 1/31/06_| 0.114 10/26/05_| 0.0927
8/30/05__| 0.0042 12/31/05_| 0.0058 “ “ 8/30/05__| 0.242 10/26/05 | 0.106 2/27/06__| 0.129 11/30/05 | 0.108
10/26/05__| 0.0050 1/31/06__| 0.0083 « “ 10/26/05__| 0.105 11/30/05_| 0.150 4/28/06__ | 0.0056 12/31/05_| 0.102
11/30/05__| 0.0085 2/27/06__| 0.0104 “ “ 11/30/05__| 0.155 12/31/05_| 0.107 11/30/06_| 0.149 1/31/06 | 0.105
12/31/05__| 00017 | 4/28006 | 0.0019 “ 12/31/05_| 0.0795 1731/06_| 0.122 12/16/06 | 0.0905__| 2/27/06 | 0.112
1/31/06__| 0.0027__| 3/28/07 | 0.0015 - = 131/06__| 0.118 2/27/06__| 0.176 12/27/06 | 0.143 10/26/06_| 0.107
272706 | 0.0029 | 6/27/07 | 0.0037 < “ 22706 | 0.177 5/31/06__| 0.0044 1/31/07_| 0.104 11/30/06_| 0.0798
4/28/06__| 0.0041 9/5/07 | 0.0123 « “ 3/29/06__| 0.378 6/22/06 | 0.0129 | 3/29/07 | 0.0084 12/27/06_| 0.138
4/29/06 | 0.0011 “ = 3/30/06__| 0.0315 | 8/30/06 | 0.138 6/27/07__| 0.031 173107 _| 0.0972
9/26/06__| 0.0025 “ “ 4716/06__| 0.0551 10/26/06 | 0.0995___| 9/5/07 | 0.172 3/20/07_| 0.0081
10/26/06__| 0.0038 « “ 6/22/06__| 0.0129 11/30/06 | 0.15 6/27/07_| 0.031
3728007 | 0.0017 “ < 8/30/06__| 0.236 12/27/06 | 0.17 9/5/07 | 0.145
6/27/07___| 0.0021 « < 9726/06___| 0.244 1731/07_| 0.117
9/5/07 0.002 “ “ 10/26/06__| 0.102 3/29/07 | 0.0074

« “ 11/30/06 | 0.151 6/27/07__| 0.031

= « 12/16/06_| 0.0636 | 9/5/07 | 0215

“ « 12/27/06__| 0.165

“ “ 3/29/07 | 0.008

“ < 6/27/07__| 0.0312

- “ 9/5/07 0.224
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7. GROUNDWATER QUALITY

Groundwater quality data are available from 9 monitoring wells in alluvium, 4 sumps in alluvium, 2
monitoring wells in bedrock, 21 sampling sites in the underground mine prior to flooding, and from a range
of depths in the underground #3 shaft during mine flooding. Monitoring locations and the number of
samples collected'® from each station for the closure hydrology study are summarized in Table 27.

Table 27. Location and Frequency of Groundwater Quality Samples

Compiled and Evaluated for the Mine Closure Hydrology Study

Number Of
Alluvial Wells | Deseription Samples Comments
MWO00 Alluvium, upgradient of mining activities 56 Constructed in 1999
MWO0 Alluvium, below southeast toe of waste rock pile 53
MWI1 Alluvium, northwest of treated water discharge pond 58 Poorly installed, high turbidity
MwW2 Alluvium, downgradient of treatment plant 50 Influenced by Ralston Creek
MW3A Alluvium, southeast of former untreated water storage pond 6 Usually dry prior to 2003
Mw4 Alluvium, southern corner of former untreated water storage pond 6 Little water, often dry
MWS Alluvium near former ore and waste containment bins 0 Out of service since 1999
MWS5R Alluvium near former ore and waste containment bins 8 Replacement well for MWOS
MWé6 Alluvium down gradient of mine and office/shop 62
MW7 Alluvium near former ore sorter 63
MW8 Alluvium, downgradient of former mining facilities 0 Dry
MW9 Alluvium near former ore and waste containment bins 46 Used as pumping well for multi-day test.
Sumps
#1 Sump Southeast of Guard Shack, near former core storage building 84 Went online August 1990
#2 Sump 190 feet southeast of former ore sorter, inside flood control wall 39 Went online April 1990
#3 Sump 65 feet southeast of former ore sorter 40 Went online January 1992
#4 Sump Midway between former ore sorter and emergency storage pond 85 Went online October 1990
Bedrock Wells
MW10 Completed in mica schist southwest of mine workings 0 data quality impaired by poor completion
MWI11 Completed in mica schist southwest of mine workings 10 Deep bedrock well
Mine Water (Collected Underground During Operations)
MINN Minnesota level, near Glory Hole 1 Upper workings (Minnesota Level)
Wash Steve level: seeps from Washington chutes 1 Upper workings (Steve Level)
CO Steve level: Colorado drift bulkhead 1 Upper workings (Steve Level)
ILLRS Steve level: seeps from boards in lilinois raise 1 Upper workings (Steve Level)
146 Steve level: pond behind air regulator 1 Upper workings (Steve Level)
2Adit Pool behind berm 1 Adjacent workings (Steve elevation)
2A Rt heading in decline, below intersection 1 Adjacent workings (Steve elevation)
700ILL Fracture (along Illinois Fault) 6 700 Level
779 Pool (composite sample from pool) 5 700 Level
7J2 Corehole, intermittent flow (drip/low flow) 2 700 Level
1108 Bulkhead (composite) 5 1100 Level
15B Bulkhead (composite) 1 1500 Level
15B13 Corehole at drill station 15B 4 1500 Level
16G Corehole flowing through muck (Fe ppt) 5 1600 Level
1730 Leyner hole 5 1700 Level
19D15(Fe) Corehole at drill station 19D, Fe staining 5 1900 Level
19D16(Mn) Corehole at drill station 19D, Mn staining 5 1900 Level
19C16 Corehole at drill station 16C 4 1900 Level
JOS2026 Stope water (Johnson Ore Shoot) 5 2000 Level
1955 Decline Standing water 4 1955 Level
Mine Water (Collected Underground After Operations)
Steve Adit | Steve level: seeps from boards in Illinois raise 1 Upper workings (Steve Level)
Mine Water (Collected in Shaft During Reflooding)
43 & #2 shaft | Samples collected from the reflooded mine workings 114 various depths and levels

18 The table reports the only number of samples collected and evaluated for the mine closure hydrology study.
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7.1 Groundwater Quality Standards and Point of Compliance

CPDHE has developed numeric standards that apply to classified groundwater. The majority of the
numeric standards are the maximum contaminant levels (MCLs) for public drinking water supplies, as
established by the National Primary Drinking Water Regulations. The remainder are derived from the
Colorado Basic Water Standards for Ground Water (5CCR 2002-41, amended November 8, 2004, effective
March 22, 2005). These human health levels are set to protect the public from acute poisoning and from
long-term "chronic" effects. The numeric standards listed in column 1 of Table 28 are applicable to
groundwater classified "Domestic Use-Quality".

The classification system consists of five (5) categories or classes based on existing and potential future
uses and actual water quality data. Groundwater may be assigned more than one class because it may have
more than one existing or potential use. The classes are:

1. Domestic Use - Quality

2. Agricultural Use — Quality

3. Surface Water Quality Protection
4. Potentially Usable Quality

5. Limited Use and Quality

The point of compliance was set by DRMS and was accepted by the Water Quality Control Commission
(WQCC). These organizations typically recognize that mining activities occur within groundwater bodies
and that water quality within the disturbed area will obviously change. Points of compliance are
established outside the disturbance area to protect the water body while allowing the mining activity.

A point of compliance well was originally drilled at the property boundary for the alluvial groundwater.
However, downgradient well MW8 is always dry and has never been sampled. The alluvium pinches out,
and groundwater in the alluvium is forced into Ralston Creek. The creek is essentially the point of
compliance for groundwater in the alluvium, and is monitored routinely at station SW-BPL (below the

property line).
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Table 28. Groundwater Quality Standards

Parameter Groundwater Standards for Drinking Agricultural Standards
Water and Human Health for Groundwater

Total Coliform K* 1 org/100 mL

Color (color units) 15(s)

Phenol (mg/L) 0.300 (s)

Chlorophenol (mg/L) 0.0002 (s)

Corrosivity Non-corrosive (s)

pH 6.5-8.5(s) 6.5-8.5
Temperature (°C) -

Conductivity (pmhos/cm) ---

Alkalinity (mg CaCOs/1) ---

Bicarbonate (mg CaCO5/l) ---

Boron (mg/L) -- 0.75
Calcium (mg/L) ---

Chioride (mg/L) 250 (s)

Fluoride (mg/L) 4 2
Nitrogen, ammonia (mg/L) -

Nitrogen, nitrate (mg/L) 10

Nitrogen, nitrite (mg/L}) 1 10
Nitrogen, nitrate + nitrite (mg/L) 10 100
Phosphorus, total (mg/L) -

Potassium (mg/L) ---

Sodium (mg/L) -

Sulfate (mg/L) 250 (s)

TDS (mg/L) 500 (s)

Aluminum (mg/L) --- 5
Antimony (mg/L) 0.006

Arsenic (mg/L) 0.05 0.1
Asbestos (fibers/liter) 7,000,000

Barium (mg/L) 2

Beryllium (mg/L) 0.004 0.1
Cadmium (mg/L) 0.005 .01
Chromium, total (mg/L) 0.1 0.1
Cobalt (mg/L) - 0.05
Copper (mg/L) 1.0(s) 02
Cyanide [free] (mg/L) 0.20

Iron (mg/L) 0.3(s) S
Lead (mg/L) 0.05 0.1
Lithium (mg/L) --- 25
Magnesium (mg/L) ---

Manganese (mg/L) 0.05 (s) 0.2
Mercury (mg/L) 0.002 0.01
Molybdenum (mg/L) ---

Nickel (mg/L) 0.1 02
Selenium (mg/L) 0.05 0.02
Silver 0.05

Thallium 0.002

Uranium (mg/L) -

Vanadium (mg/L) --- 0.1
Zinc (mg/L) 5.0(s) 2.0
Gross Alpha (pCi/l) 15

Gross Beta (pCi/l) 4 mrem/yr (8 pCi/L)

Radium-226 and -228 (pCi/L) 5 pCi/L

Americium (total) (pCi/L) 0.15

Cesium 134 (pCi/L) 80

Plutonium 239/240 (total) (pCi/l) 0.15

Strontium 90 (total) (pCv/L) 8

Thorium 230/232 (total) (pCi/L) 60

Tritium (pCi/L) 20,000

NOTES: Standards from Colorado Administrative Code SCCR 1002-41 and SCCR 1002-48

--- = no established State standard

s = secondary standard

Gross beta standard of 4 mrem/yr exposure is converted to 8 pCi/L concentration by assuming a 2-liter per day
intake of water for an 80-kg human, and that the beta activity is due to Sr-90.
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7.2 Alluvial Water Quality

Water quality data are available for 9 monitoring wells completed in alluvium adjacent to Ralston Creek
(Figure 2). Six of the wells (MW0, MW01, MWO02, MWO04, MW06, and MWO07) were sampled and
analyzed for uranium, radium, and field parameters (temperature, pH, and conductivity) for approximately
9 years, prior to the start of the 1998 — 1999 baseline hydrologic study. Three additional wells (MW9,
MWS5R, and MWO00) were constructed in the alluvium in 1999 as part of the mine closure baseline
hydrology study. These wells have been routinely monitored to the present, and several are slated for
abandonment (in accordance with Colorado water well regulations) as part of mine closure.

Water quality for the alluvial monitoring wells is provided in Table 29. The water is a calcium-bicarbonate
to calcium-sulfate-bicarbonate type water, with low dissolved solids and near neutral pH. TDS averages
170 mg/L in upgradient well MWO00, and increases to about 340 mg/L in the vicinity of the mine. Trace
metals are below detection in alluvial groundwater, with the exception of molybdenum and uranium.

The observed fluctuations in uranium concentrations in alluvial monitoring wells (Figure 38) may have
resulted from surface disturbance related to reclamation activities. A trend of increasing concentrations in
alluvial groundwater related to mine refilling is not apparent because (1) concentration trends do not
coincide with mine refill trends (Section 5.2.3), (2) the highest concentrations in alluvial groundwater were
observed in 2002 — 2003 when water levels in the mine were 400 — 600 feet below the creek level, and (3)
groundwater in the mine and in the alluvium have distinct geochemical signatures. Nor are seasonal trends
observed in surface water apparent in the alluvial groundwater. Surface water in Ralston Creek exhibits
low concentrations during spring (high flow) months and higher concentrations during winter (low flow)
months. Although more water flows through the alluvium in the spring, the higher water levels may
liberate oxidized salts from above the normal water level in the alluvium and fill.

The point of compliance well drilled near the property boundary (MW8) was intended to monitor water
quality in the alluvium as it exits the site. However, monitoring well MW8 is always dry and has never
been sampled. As described in Section 4.2.1 and shown in Figure 4, the alluvium pinches out at the eastern
edge of Section 25, near the property boundary, where a natural constriction in the valley occurs. Bedrock
is exposed along the width of the valley floor and groundwater previously flowing in the alluvium is forced
to the surface where it enters Ralston Creek. The point of compliance for groundwater in the alluvium is
surface water station SW-BPL (below the property line).
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MW00
MWOD  MWOD  MWO0 MWO0 MWD MWOO MWS  MWOO MWO0  MWOO MWOO MWOO  MWO0 MWOO MWO0 MWO0 MWO0O MWWO0 MWOO  MWOD MWO0 WWO0  MWO0 MWO0 MWO0 MWO0O  MWOO MWO0 MWOO MWOO  MWOO|
12/21/88 172009 1721199 217/99 3/24/98 421199 5/M9/99 616/39 7/27/99 9/15/%9 12/28/00 12028/00 1/30/01 501 _3/2801 S/7/01 S/31/01 &20/01 772501 A28/01 9M8/01 102701 11/28/01 _12/20/01 1/20/02 227K02 3028002 429102 5128/02 6/27K2 8127002 9727702
PH (std units) 69 71 7 7.4 7.8 76 7.3 79 78
[Conductivity (umhos) 2 231 pzal 232 226 277 305 270 273
Total dissolved solids 189 133 130 151 163 179 192 172 128 177 170
Total suspended solids 713 91.2 <1. 51.8 2 3 <10. <10. <10.
88 % a2
<10.
82 107 90.3
| Alkalinity, dissolved 110 150 130
[Alkalinity, total 85 96 86 98 89 110 82 88 74
Nitrate Nitrogen <0. <0.1 <01 <01 <0.1 <01 1 <0.5 <05 <0.5
Ammonia, total 0 o 0 Q 4] o <1. <1, <,
| Calcium, dissolved 24 2% 24 25 22 32 327
Calcium, total 385 328 46.4
Magnesium, dissolved 74 79 76 12 1.6 105 156 89 10 9.89
Sodium, dissolved 10 10 9 <5. 88 89 1.3 5 12 13
Potassium, dissolved 16 17 18 1.6 16 18 28 1.2 1.9 1.65
Sulfats 18 18 18 18 19 16 16 12 25 17 274
Fluaride, total 0.2 0.2 02 0.2
Chioride n 10 n 12 10 7 5 1 19 25 29
| Aluminum, dissolved <05 <05 <0.5 <0.1 0.3 <0.1 <0.2
Aluminum, total <0.2 <0.1 <0.2
i <0.003 <0003 <0.003 <0.008 <0.006 <0008 <(.05 <0.001
<0.001 <0.05 <0.001
<0.003 <0.005 <0.005 <0.005
<0.003  <0.003 <0.001 <0.01
0.04 <01 <0.1
X 0.05 0.04
Beryllium, dissolved <0002 <0002 <0002 <0.002 <0.001 <0.001
Beryllium, total
Boron, total <0.05
[Cadmium, dissolved <0.001 <0.0002 <0.0002 <0.0002 <0.001 <0.001
Cadmium, total
Chromium, dissolved <0.005 <0005 <0005 <0.005 <0.005 <0.005
|chromium, total
Cyanide, tota) <0.01
Copper
Copper, dissoived <0.02 <0.02 <0.02 <0.005 <0005 0.018 <0.005 <0.01 <0.011
Copper, total <0.01 <0,005
Iron, dissolved <0.03 <0.03 <0.03 <0.1 0.2 <0.03 <0.03
lron, total <0.03
tron, suspanded <0.03 <0.03
iron, Ferrous (Fe2+)
Iron, Ferric (Fe3+) <0.03
<0.002 <0.005 <0.005 <0.005
<0.002 <0002  0.004 <0.05 <0.005
0.0 <0.01 <0.01 <0.01 <Q.01 <0.01 <0.01
<0.01 <0.01 <0.01
Mercury, dissolved <0,0002 <0.0002 <0,0002 <0.0002
[Mercury, total <0.001 <0.0001
Molybdenum, diss. <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.005 0.024 <041 <0.005
Molybdenum, total
ved <0.04 <0.04 <0.04 <0.04 <0.01 0.0
. total
Phosphoraus
iurn, dissolved <0005 <0005 <0.005 <0.005 <0.01 <001 <0.01
|Selonium, total
Silver, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.01 <0.01
Sidver, total <D.01 <0.001
Thallium, dissolved <0001 <0001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0,001
Vanadium, dissolved <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0,001
[ Thallium, total <0.001 <0.001
Vanadium, total
Zinc. dissolved
Zinc, total
Uranium, dissolved
Uranium, suspended
[Uraniumn, total
Thorium-228, dis. (pCill} [ 0.0034
Thorium-230, dis. (PCIIL) 0.1
Thorium-232, dis. (pCifL} ]
Radium-2286, dis. {pCi/L} 06 02 0.3 0.8 0.7 <0.2
Radium-226, susp. (pCfL) 0 0.1
[Radium-226, total (pCilL}
Gross Alpha, dis. (pCill) 47 33 3
Gross Beta, dis. (pCi/L) 1.1 <5. <5.

NOTES: Mean and median statistic calculated using ona-half the datection limit (12 D.L.)
Results in mg/L unless otherwise noted.

<= ot datected at detection lmit shown ND. %ND = number and percent of non detects
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW00

MWO0  MWOO  MWO0  MWO0 MWOO MWOG MWDO MWO0 MWOO MWO0 MWOI0  MWOO MWOC MWO0 MWOO  MWOO  MWO0 MWO0 MWO0  MWOC MWO0 MWOO MAWD0 MWOO  MWOO[ MIN MAX MEAN MEDIAN COUNT NO % ND
1028002 11/22/02  12/31/02 12/31/02_1/30/03 2/2703 3/27/03 3127003 4/30/03 52103 6/24/03 773003 9R24/03 I/31/04 9730004 12/29/04 30235 6/23M05 9/28/05 11/29/05 3/2606 672306 9/30006 2807 6/28/07)
PH (std units) 7.29| 7.9| 7.37 73] 10 o 0%
[Conductivity (umhos) 319 319 258 232 10 0 0%
Total dissolved solids 221 214 146 140 194 22 168.7 170{ 16 o 0%
Total suspended solids. 81.2 26.1 5 4 44%
Hardness, total 96| 92 :73 3 0 0%
Carbonate <10. <10, 5 1 1 100%
{Bicarbonate 132 128 79 95 139 79 139 1085 m 8 o 0%
Alkalinity, dissolved 110 150| 130 140 3 o 0%
Alkalinity, total 109 105 64 78 114 64 114/ 91.286 88| 14 o 0%
Nitrate Nitrogen <0.1 <1, o1 005 10 9 W%
Ammonia, total o 1 0.187 ] 9 9 100%
Calcium, dissolved 48.4 346 273 27.2 35.8] 22 484 298 27.25| 12 0 0%
Calcium, total 328 46.4 386 396 3 o 0%
[Magnesium, dissolved 165 107 85 7.9 " 71 15.6 104 9995 15 o 0%
[Sodium, dissolved 16.3 7.94 9.9 86 10.2] <5, 16.3 9.4 8.95 15 1 7%
[Potassium, dissolved 25 1.75 22 1.8 1.7| 1.2 28 18 17 15 o 0%
Sulfate 47 253 15 19 18 12 47 207 18 186 0 0%
Fluoride. total 0.2 0.2 0.2 0.2 4 0 0%
Chioride 263 152 28 24 18| 5 249| 16.344 152 16 0 0%
Alurninum, dissolved <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.1 <0.5] 0.137 0.1 15 14 93%
Aluminum, total 07 <0.2 0.1 <0.1 <02 <0.1 0.7 0.1625 0.1 8 6 75%
Antimony, dissolved <0.001 <0.001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001| <0.001 <0.05 0.0026 0.0005| 17 17 100%
Antimony, total <0.001 <0.001 <0.001 <0.05 <0.001| <0.001 <0.05 0.0066 0.0005 8 8 100%
|Arsenic, dissolved <0.003  <0.005 00023 0.0025 4 4 100%
Arsenic, total <0.01 <0.01 <0.01 <0.001 <0.1] <0.001 <0.1 0.0078_0.00325] 10 10 _100%
T 0053 0.4 0.1 0048 005] 4 2 50%
total 0.058 0.04 0.058 0.047 0.045 4 o 0%
Beryllium, dissolved <0.001 <0.002 0.00083  0.001 6 € 100%
Beryllium, total 0 0| 0 0 na
Boron, total <0.05 <0.05 0025 0025 1 1 100%
Cadmium, dissolved <0.0002 <0.001 0.0003 0.0001 6 6 100%
Cadmium, total Qo [} o 0 na
Chromium, dissotved <0.005 <0.005 00025 00025 6 6 100%
Chromiumn, total 0 0] 0 0 na
Cyanide, total <001 <0.0t 0005 0.005 1 1 100%
(Capper 0 [ 8 0 na
[Capper, dissolved 0.009 <0,005 <0.005 <0005 0002 0002 0.003 <0.005| <0.002  <0.02] 0.00541 000275 17 12 7i%
[Copper, total 0.007 <0.005 <0.005 <0.01 <0.005] <0.005 <0.0% 00039 0.0025 7 6 B86%
Iron, dissolved <0.03 <0.03 <0.03 <0.03 <D.03F <0.03 0.2 00333 0015 12 11 _92%
tron, total 0.08 <0.03 0.04] <0.03 <0.08 00375 0.0275 4 2 50%
Iron, suspendad 079 0.035 <0.03 o.7¢ 0214 0025 4 2 50%
Iron, Ferrous (Fe2+) <0.03 004 <003 <0,03; 0.03 0.04 002125 0015 4 3 7%
Iron, Ferric (Fe3+) 079 0.035 0.07 <0.03 <0.03 0.79 0.185 0035 5 2 40%
Lead, dissoived <0.002 <0.005 0.0021  0.0025 4 4 100%
Lead, total <0.005 <0.005 <0.005 <0.05 <0.005| <0.002 <0.05 0.00685 0.0025| 10 9 90%
[Manganese, diss. <0.01 <0.01 <0.01 <0.01 <001 <001 <001 <0.01 <0.01 0.01 0.0053 0005 15 14 93%
[Manganesa, total 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0010625  0.005 8 7 88%
Mercury, dissolved <0.0002 <0,0002 ©0.0001  0.0001 4 4 100%
[Mercury, total <0.0001 <0.0001 <0.0001 <0.001 <0.0001| <0.0001  <0.001 0.0002 0.00005/ 7 7 100%
Maotybdenum, diss. <0.005 <0.005 <0.005 <0005 0078 0007 0.058 <0.005| <0.005 <0.1 0.0145 0005( 18 14 78%
Molybdenum, total ] 0 (] 0 na
Nickel, dissolved 0.0 <0.04 0.01583 002 6 5 83%
Nickel, total [ 0| [+] 0 na
Phosphorous Q 0 ] 0 na
Selenium, dissolved <0.005 <0.01 0.0036 0.0025: 7 7 100%
Selenium, total o 0| [} 0 na
Silver. dissolved <0.0002 <0.01 0.0017  0.0001 -] 6 100%
Silver, total <0.001 <0.001 <0.01 <0.01 <0.001] <0.001 <0.01 0.0024 0.0005 7 7 100%
[ Thallium, dissolved <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001] <0.001 <0.00% 00005 0.0005| 17 17 100%
{venadium, dissolved <0.001 <0.01 00044 0005 7 7 100%
Thallium, total <0.001 <0.001 <0.001 <0.1 <0.001] <0.001 <0.1 0.00757  0.0005 7 7 100%
Vanadium, tota} o 0 na
Zinc, dissolved 0.00508 0.005 ) 4 67%
Zine, total 012 007 <0.005 00052 0005 7 5 %
Uranium, dissolved 00146  0.0686 0.0048 .0031  0.0019 0.0013 0.002 0.0013 00086 00084 00066 0.0068 0.0176 18 0.0012 0.0008 0.0013 0.447 00023 0.0038 00465 0.00335 S5 0 0%
Uranium, suspended 0.0035 0.3411 0.002| 5 1 20%
Uranium, totat 0.0036 0.0038 1 o 0%
Thorium-228, dis. (pCilL} 0.0017  0.0034 2 1 50%
[ Thorium-230, dis. (pCilL} 0.1 1 o 0%
Thorium-232, dis. (pCifL) Q 1 1 100%
[Radium-226, dis. (pCilL) 1.4 04 <0.2 <0.2 0.46 05 11 3 2%
Radium-226, susp. (pCi.) 0.067 0.1 3 2 7%
[Radium-228, tota) (pCiL) 0 0 na
Gross Alpha, dis. (pCilL) 3.687 385 3 0 0%
|Gross. Beta, dis. (pCill) 2033 1.8 3 2 67%
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112388 12/16/98

1/20/89

MO MWD MAD MWD MWO  MWO  MWO  MWO
217/99 324199 421/99 524/99 6/16/99 7/28/99

TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MWO

MWO MW MWO  MWO MWD

MWO MWD MWO MWO MWO MWO MWD MWO MWD
BA801  10/27/01 11728001 12/20/01 _1/29/02 2/27/02 3/28/02

9M5/99 12728/00 I/5/01_3/28/01 5/7/01 5/31/01_6/20/01 7/25/01 8/27/01

74 72 77 72 6.9 73 75 7.2 74 71
383 358 343 334 310 268 293 406 256 355
276 215 234 241 22 176 189 181 286 178 248 280 240
2 S <t <1, 2 <1, «1. 7 [ 45.1 <10,
160 170 160 150 150 140
135 135
87 89 82
120 20 120 120 120 98 97 79 87 "1 80
07 04 <0.1 05 <0.1 0.4 <0.1 0.4 <0.1 1 05 0.5 17
0 0 0 o [ [} 0 o <1, <1 <1.
43 45 2 4 39 36 43 50 48.8
51.4 43.2 83
14 14 13 13 12 11 % 174 147 314 18 16.8
8 12 10 10 9 9 <5. 1o 10 141 12 1.1
21 3 28 2.6 28 23 23 28 27 38 25 26
83 60 73 65 €5 54 52 52 110 45 75 n 782
0.2 0.3 03 03 0.3 0.3 0.3
10 13 13 1" 9 10 10 10 8 11 10 25 FX]
<05 <05 <0.5 <0.5 <05 <05 <0.1 <0.1 <01
<0.1 <0.2
<0.03 <003 <0.008 <0003 <0.003 <0.003 <0.006 <0.006 <0.006 <0.05 <0.001
<0.03 <0.05 <0.001
<0005 <005 <0.05 <0.003 «0.003 <0.005 <0005 <0.005
<0.05 <0.003 _ <0.003 <0.001 <0.01
<0.5 0.08 0.06 0.05 0.04 <0.1
0.06 0.05 0.05
<0001 <0001 <0002 <0002 <0.002 <0.002 <0.001
«0.001
<0002 <0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001
<0003
<0006 <0.005 <0005 <0005 <0.005 <0.005 <0.005
<0.005
<0.01
<002 <0.02 <0.02 <0.02 <0.02 <0.02 <0,005 <0.005 <0.005 <0.01 <0.005
<001 <0,005
<003 <003 <0.03 <0.03 <0.03 <0.03 <01 <0.03 «<0.03
<0.03
<0,03
<0.03
00013 <005 <0.05 <0.002 <0.002 <0.005 <0.00§ <0.005
<0.02 <0002 <0.002 <0.05 <0.005
<0.01 <0.01 <0,01 <0.01 <0.01 <0.01 <0.01 <0.01 <001
<0.01 <0.01
<0.0002 <00002 <0.0002 <0.0002 <0.0002 <0.0002
«0.0002 <0.001 <0.0001
0.024 0.028 0.02 0.02 0.0z 0.02 0.035 0.034 0036 <0.1 0.019
0.03
<0.02 <0.02 <0.04 <004 <0.04  <0.04 <0.01 <001
<0.02
<0.05 <0.05 <0005 <0005 <0005 <0.005 <0.01 <0.01 <001
<0.05
<0.005 <0.005 <0001 <0.0002 <0.0002 <0.0002 <001
<0.005 <0.01 <0.001
<005 <005 <0.001 <0001 <0001 <000t <0.001 <0.001 <0.001 <0.00t <0,001
<0.005  <0.005 <0.01 <0.01 <0.01 <0.01 <0.01
<0.03 <0.001 <0.001
<0.005
0.008  0.008 0006 <0005 <0.005 0008 <0.01 <0.01  <0.01
<0.01 <0.005
011 00885 0.096 0.076 021 0.062 00585 00735 0.0765 0.13  0.0845 0.12 0.16 0.6 0.16 06405 0235 0203 0.172 0199 0.16 0.152  0.0992 0125 00832 0.0845 0123 0.112
0.2 0 0 0
0.2 LA o [
02 [ [ []
17 05 0.3 0.8 0.3 0.4 05 05 1
140 120 44 43 a6 57 57
29 32 36 35 3g 60 48

NOTES: Mean and median statistic calculated using one-ha¥f the detection init (1/2 D.L.}
Resuts in mg/L unless otherwise notec

< = not detacted at detedtion kimit shown ND, %ND = number and percent of non datects
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MWO MWD

VWO MWO MWO MWD

TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MW0

MWO MWD MAO  MWO MWO MWO  MWO
1231002 12/31/02  1/30/03 2/27/03 3/27/03_3727/03 30/03_S/21/03 6/24/03 7/30/03 331/04 6/30/04 9/30/04 12/20/04 3/2305 928105 _11/29/05

6/20/06 6/30/06 _6/30/068 3/28/07

HI6/07

————

MEAN  MEDIAN

COUNT ND %ND

[PH (std units} 703 6.98| 69 7.7 7.3 72[ 13 [ 0%
Conductivity (umhos) 535 536 256 536 367.8 a5 13 ] %
[ Total dissotved sofids 437 640 280 378 378 o 0%
Total suspended solids 6 55%
Hardness, tota) ] 0%
Carbonate 0 na
108 k¥l 108 145 [] 0%
] 0%
89 89 882 18 L] 0%
4 3%
1 1M1 100%
784 4 $4.4 578 58.6) 0 0%
[ 0%
6.1 238 188 207 21.5] 4 0%
Sodium, dissolved 242 1 1.8 124 13 1 6%
Potassium, dissolved 3.96 269 25 32 3.3 ] 0%
Sulfate 191 179 99 131 131 0 0%
Fluoride, total X ] 0%
Chloride 327 172 24 24 24| 8 32.7| [ 0%
L Aluminum, dissolved <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 «0.2 <0.2] <0.1 <0.5] 17 17 100%
AJuminum, total <0.2 «0.2 <0.2 <0.2 <0.2] <0.1 <0.2] 7 7 100%
Antimony, dissoived <0.001 <0.001 <0.001 <0001 <0.001 <0.001 «0.001  <0.001 <0.0M <0.05| 19 19 100%
Antimony. totat <0.001 <0.001 <0.001 <0.001 <0.05 6 6 100%
Arsenic, dissoived <0.003 <0.05| 8 8 100%
Arsenic, total <0.01 <0.01 <0.01 <0.1 <01 <0.001 <01 10 10 100%
Barium, dissolved 0072 0.065 0.04 0.5) 8 2 2%
Barium, tota} 0.068 0,063 0.05 0.068| 5 0 0%
Berylium, dissolved <0.001 <0.002 7 7 100%
Beryllium, total 1 t 100%
Boron, total 0 o [
[Cadmium, dissolved 7 7 100%
Cadmium, total 1 1 100%
Chromium, dissolved 7 7 100%
|Chromium, total 1 1 100%
Cyanide, total 1 1 100%
Copper [ 0 na
Copper. dissoived 0.01 <0.005 <0.005 <0.001 0.003 0003 <0005 <0.005] 19 18 84%
Copper, total <0.005 <0.005 <0.005 <0005 <0005 7 7 100%
Iron, dissolved <0.03 <0.03 <0.03 0.16 0.1 14 12 86%
iron, total 0.047 0.094 0.08 0.15 0.09; 6 1
Iron, suspended 1 1
Iron, Ferrous (Fe2+) <003 <003 <003 0.16 01 5 3
Iron, Feric (Fe3+) 0.047 0.094 0.08 4 1
ved 8 7
, total <0.005 <0.005 <0005 <0.005  <0.005| 10 10
Manganese, diss. <0.01 <0.01 <0.01 <001 <001 <0.01 <0.01 <0.01 17 17
Manganese, total <0.01 <001 <0.01 <0.01 <0.01 7 7
Mercury, dissolved 6 6
[Mercury, total <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 8 8
[Molybdenum, diss. 0.015 0.021 0.023 0.006 0.021 0.021 0.024 0.024f 19 1
bdenum, total 1 0
Nickel, dissolved 8 8
Nickel, total 1 1
Phosphorous 0 4] na
Selenium, dissolved 0.008 0005 © 9 100%
Selenium, total 0.025 0.025 1 1 100%
Silver, dissolved 0.0015 00005 7 7 100%
Fsilvev. total <0.004 <0.001 «<0,001 «0.001  <0.001 0.002 00005 8 8 100%
Thallium, dissoived <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0.001 0.0031 0.0005| 19 19 100%
Vanadium, dissolved 0.004 0005 7 7 100%
Thallium, total <0.001 <0.001 <0.001 0.0029 0.0005| 6 6 100%
Vanadium, total 0.0025 0.0025| 1 1 100%
Zinc, dissclved 0.006 0005 9 5 56%
Zinc, total 0.007 0.005 <0.005 < 1 0.004 0.0025] 7 5 T1%
Uranlum, dissolved 0.0824 0.1 0.166 045 0367 035 088 055 024 0238 0135 0155 0214 0.168 0.187 0.389 . 0.98] 0.202 0.1575{ 54 [J 0%
Uranium, suspended 0.0008  0.0004] . 0.0006 0.0008| 2 L] 0%
Uranium, total 0.456 0.43] 0.443 0.443 2 0 0%
Therium-228, dis. (pClL; 0.050 0 4 3 5%
Thorium-230, dis. (pCiL) 0.075 005 4 2 50%
[ Thorium-232, dis. (pCiL} 0.050 of 4 3 5%
14 0.5 0.5 <02 <0.2] 0.60 0.5 14 2 14%
<02 «0.2] 0.1 0.4 2 2 100%
] [ na
724 s7t 7 o 0%
29 60/ 39.9 36] 7 ] 0%
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MwW1

MW MWL MW1I MW Mwi MW MW MW MW MWE MW MWL MW MW MW MWL MWL MWt MM MW MWL MWL MWt MWt Mwt MO MW MW MW MWt MWi
9/20/08 10/22/98 112398 12/16/98_ 1/20/90 217/39 324/39 4/27/99 Si24/99 6/16/99 72890 /1509 12028000 /501 3728/01 S/7/01 S/31/01 6/20/01 7/25/01 8/27/01 9/18/01 10/27/01 1172801 12720001 _1/20/02 2127/02 3/28/02 4/23/02 5/28/02 &/27/02]
pH (std units) 72 83 7.4 75 7.2 6.9 73 15 7.4 12 72 72
Conductivity (umhos) 303 286 27 264 245 238 233 224 296 296 332 309
[ Total dissolved solids 223 158 170 193 152 126 151 132 187 Mn 228 207 153 315
 Total suspended solids 283 174 128 39 “ns 216 175 4 303 3 <10, 462
130 120 10 110 100 9%
805 5.2
66 70 85 N
120 97 -5} 95 120 81 83 85 66 70 &6 78]
07 0.4 0.4 a9 <0.1 0.4 0.4 04 0.8 1 05 05 <05
0 o Q 0 0 0 o 0 <1 <1, <.
35 33 30 31 27 2% k2 3Ng 56.8|
352 365 591
10 10 8.6 9.2 84 79 s 15 122 06 a3 16.7]
8 10 10 9 8 9 5 86 10 12 128 18.7|
22 25 2.3 21 1.9 1.7 18 23 23 34 1.8 2.56)
Sulfate 48 37 36 39 36 32 39 27 65 69 63 52 284 121
Fiuaride, total 0.2 0.3 0.3 0.2 0.3 0.3 0.3
Chioride E] 13 13 12 13 10 9 il 11 9 10 i 83 348
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <01 <0.2]
| Alurminum, total 0.3 <0.2f
Antimany, dissolved <0.03 <003 <0008 <0003 <0.003 <0.003 <0.006 <0.006 <0.006 <0.05 <0.001
Antimony. total <0.03 <0.05 «0.001
Arsenic, dissotved <0005 <005 <005 <0.003 <0.003 <0.005 <0005 <0.005
Arsenic, total <0.05 <0.003 <0.003 <0.001 <0.0t
iﬂlrium, dissaived <0.5 0.05 0.05 0.05 0.03 <0.1
Barium, total 0.05 0.04 0.05
Beryllium, dissolved <0001 <0001 <0.002 <0002 <0.002 <0.002 <0.001
Berytium, total <0.001
Boron, total
Cadmium, dissolved <0002 <0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00%
| Cadmium, tatal <0.003
Chromium, dissolved <0005 <0005 <0.005 <0.006 <0.005 <0.005 <0.005
Chromium, total <0.005
Cyanide, total <0.01
Copper
Copper, dissolved <0.02 «0.02 <0.02 <0.02 <002 <0.02 <0.005 <0,005 <0.005 <0.01
Copper, total <001
iron. dissotved <003  <0.03 <0.03 <0.03 <0.03  <0.03 <01
lron, total 0.88
Iron, suspended
lron, Ferrous (Fe2+) <0,03
Iron, Ferric (Fe3+) 0.86
Lead, dissolved <0.0003 <005 <0.05 <0.002 0.004 <0.005 <0.005 <0005
Lead, total <0.02 <0.002 _ 0.005 <0.05
[Manganese, diss. <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <001 <001
Manganese, total <0.01
Mercury. dissolved <0.0002 00003 0.0002 <0.0002 <«0.0002 0.0008
Mercury, total <0.0002 <0.001
Molybdenum, diss. 0.006 0.008 0.01 <0.01 <0.01 <0.01 0.018 0013 0014 <01
Motybdenum, total 0.012
Nickel, dissoived <0.02 <0.02 <0.04 <004 <0.04 <004 <0.01 <0.01
Nickel, tatal <0.02
Phesphorous
| Selonium, dissotved <0.05 <0.05 <0005 <0.005 <0.005 <0005 <0.01 <001 <0.01
Selenium, total <005
<0.005 <0005 <0.001 <0.0002 <0.0002 <0.0002 <0.01
<0.01 <0.001
<0.05 <005 <0.001 <0001 <0001 <0.001 <0.001 <0001 0.001 <0.001 <0.001
<0005  <0.005 «<0.01 <0.01 <0.01 <0.01 <0,01
<0.001 «0.001
0.006 0.008 <0.005 0007 0008 <0.01 <001 <001
<0.01 0.008)
0.0648 00622 005 00392 00804 0049 0048 0042 0041 0052 00525 0.1 006 013 00744 00523 00774 00726 0067 0055 0039 00538 0.0409 00687 00682 00854 00731 00444 0065 0.0343)
) 0 0 [ 0
| Thorium-230, dis. (pCL} 04 0.2 Q.1 [}
Thorlum-232, dis. (pCifl; 0 0 0 0
Radium-226, dis. (pCi/L) 1.2 a5 03 0.5 1 03 01 03 13 0.7 06 <0.2 0.5 0.3]
Radium-226, susp. {(pCiL)
Radium-226, total (pCilL}
Gross Alpha, dis. (pCUL) 82 81 31 29 45 28 35
Gross Beta. dis. (pCi/L} 5 13 26 18 35 32 K2}
NOTES: Mean and median statistic calculated using one-hall the delection kmit (172 D.L) < = not detected at detection limit shown ND, %NO » number and percen of non datects

Resuls in mg/L unless otherwise notec
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MW1
MW MW MWI MWI MW MW MWI MW1 NWi MW MW MWL MW MW MO MWT MWT MW MW MW MW MW MEAN _MEDIAN]COUNT ND % ND
927/02 102202 121102 4/30/03 _2/27/03 32703 31/03 4703 5/21/03 6403 7/30/03 9/24/03 ¥31/04 63004 s/woa 12/29/04 32305 62305 O/28/05 11/29/05 3106 6/23/06 93006 _3/28/07
[pH (std units) 7.32 : 2] 13 ] %
Conductivity (umhos) arz 224 32| 2822 286 13 [ 0%
Total dissolved solids 335 212 234f 126 335 1991 193, 17 ° 0%
Total suspended solids 3 293 859 44| 12 1 8%
Hardness, totat % 130 " 10| & [ 0%
Carbonate 0 0 ° [ na
|Bicarbonate 976 677 63| T 808 805 5 0 0%
| Alkalinity, Dissolved 6 91 70 775 4 [ 0%
Alkalinity, totat 80 56 52 52 120 828 81| 15 0 0%
Nitrate Nitrogen <0.1 1 052 04 13 2 15%
[Ammonia. total 0 <t} 0136 of 1t " 100%
Cakium, dissolved 632 354 438 2% 632 72 %S| 12 0 0%
Calcium, total 3’2 9.1 46 365 3 0 0%
Magnesium, dissolved 194 106 142 79 75 164 108 15 0 0%
Sodium, dissolved 176 159 12| s 187 14 10/ 15 0 0%
Potassium, dissalved 29 201 2| 1.7 a1 223 22| 15 [ 0%
Sulfate 130 745 95 27 1% 58.3 a8 17 [ 0%
Fluoride, total 0.2 03] o2n 03| 7 [ 0%
[Chioride 07 %8 F=)| EEE] 6.1 20 17 0 0%
Aluminum, dissohved <0.1 <0.2 <02 <02 <02 <02 <01 <05 0150 01} 15 15 100%
Atuminum, total 0.29 0.28 <«02( <02 03 0214 028 5 2 0%
(Antimony, dissoved <0.001 <0.001 <0001 <0.001 <0.001 <0.001| <0001 <0.05| 0004 00015 17 17 100%
(Antimony. total <0.001 <0.001 <0.001[ <0001 <0.05 00070 00005 6 6 100%
Arsenic, dissolved <0003 <005 00079 00025 & 8 100%
Arsenic, totaf <0.01 <0.01 <04 <0001  <0.1{ 0012 0005 8 8 100%
Barlum, dissalved 0047|003 <05 0075 008 7 2 20%
Barium, total 005| 004 005 0048 005 4 0 0%
Berylium, dissolved <0001 <0002 0001  DOOY| 7 7 100%
Berylium, total <0001 <0001| 00005 00005 1 1 100%
Boran, total [ [ [ na
Cadmium, dissolved <0.0002 <0.002| 00004 00001 7 7 100%
Cadmium, total <0003 <0.003 00015 00015 1 1 100%
Chromium, dissolved <0005 <0005 00025 0.0025 7 7 100%
Chromium, total <0.005 <0.005| 00025 00025 1 1 100%
Cyanide, total <001 <0.01] 0005  0.005 1 1 100%
pper [ [ 0 na
Copper. dissolved <0.005 <0.005 0003 0002 0002 <0O00S] <0002 <0.02] 0005 00025 17 14 82%
Copper, tatal <0.005 <0.005 <001f 00030 00025 S 5 100%
Iron. dissolved <01] 0018 omis| 8 8 100%
Iron. total 05 (K 11| 0615 088 S 1 20%
Iron, suspended 0 0 [ wa
Iron, Ferrous (Fe2+) <0.03 <003 <003 005 <003 <003 <003 <0.05/0019375 0015 8 7 88%
Iron. Ferric (Fe3+} 09 11 0.199 11| 0765 o088 4 [ 0%
Lead, dissolved <0.0003 <0.05| 00078 00025 8 7 88%
Lead, total <0.005 <0.005 <0.005| <0.002  <0.05( 0.0084 00025 8 7 28%
Manganese, diss. <001 <001 <007 <001 <001 <001| <001  001[ 0005 0.005] 15 12 93%
[Manganese, total 001 001 <001 <001  001f 0007 0005 5 3 60%
Mercury, dissolved <0.0002 <0.0008] 0.0003 0.00015| & 3 50%
0.0005 <0.0001 <0.0001] <0.0001 <0.001| 0.0002 0.000075| 6 5 83%
0.005 0.007 0014 0008 0088 0012] <0.005 01] 0015 0008 17 5 20%
0012 0012 001 0o0t2] 1 0 0%
<001 <0.04| 0014 8 B
Nickel, total <002  <0.02 001 1 1
Phosphorous <0, <0, ] 0
Selenium, dissolved <0005 <0.0S| 0008 9 ]
Selenium, total <005 <005 0025 1 1
Sitver, dissolved <0.0002 <001 0.0015 7 7
|sm; total 0.009 <0.001 <6001 <0.001  <0.01 X 6 5
Thatkium, dissolved <0.001 <0.001 <0001 <0.001 <0.001 <0.001 17 16
7 7
<0.001 <0,001 6 6
1 1
9 4
0019 0.011 S 1
00847 00846 021 0.6 00809 0414 012 00985 00415 0093 011 00762 0.0673 00683 0045 00373 00383 0,188 00998 00699 00373 0212 126 54 [
4 0
Uranium, total 1 0
Thorium-228, dis. (pCWL} 4 4
Thotium-230, dis. (pCVL) ) t
Thorium-232. dis. (pCIL} a 4
‘Radlum-zze dis. (pCIL) 04 05 03 <02 02 <02 08 <02 <02 08 05 04 <02 F) 7
Radium-226, susp. {(pCilL) 1 [
Radium-226, tota (pCiL) 1 [
Gross Alpha, dis. (pCVL) 7 [
Gross Beta, dis. (pCifl) 7 0
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW2

MAZ  MW2 M2 MW2 M2 MW2 MWZ  MW2  MWZ  MW2  MW2 MW2 MW2 MW2 MWZ  MAW2Z MW2  MW2 M2 MW2 MwW2 MW2 MW2 MW2 M2
8/31/98 0/20/98 10/22/88 11/23/98 1216/98 1/20/99 217/99 3/24/99 4/26/99 5/24/99 6&/16/99 702889 SA5/9 12/28/00 1228100 3/5/01 3i28/01 5/7/01 §/31/01 62001 7/25/01 8/27/01 10/27/01 1172801 _12/19/01 1/20/02 2/27/02 2/28/02 3/28/02
pH (std units) 74 76 73 7.7 72 7.2 74 75 75 73 7. 72 32
{umhos) 269 286 281 279 283 260 263 264 336 191 217 290 560
Total dissolved sofids 188 153 176 190 1170 132 17 141 217 135 140 189 189 160
Total suspended solids 88.1 1.4 216 1 274 104 122 1.7 2 1 306 «10. 10
87 110 100 110 100 o2
<10.
<10. 85.4
65 s5 64 87
110 89 886 120 78 450 85 79 65 55 <10, 70
<0.1 04 04 09 <0.1 0.4 0.4 04 08 <0.1 05 0S5 <05
0 o 0 0 [ 0 0 o «1 <1, <i.
27 28 28 29 2 25 38 2 N3
199 08 353
72 82 7.9 8 78 72 69 6.5 82 1.4 82 93
14 18 18 16 16 15 5 11 174 17.2 <5, 142
18 22 1.9 1.7 18 15 14 14 21 23 0.9 14
a7 39 42 45 52 40 43 44 k4 2 23 2 39 336
03 0.3 0.3 03 0.3 03 0.3
1 15 14 12 11 10 12 1 12 10 13 13 20 26
<05 <0.5 <05 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1
<01
<Q.03 <0.03 <0008 <0003 <0003 <0.003 <0.006 «<0.006 <0.006 <0.001 <0.05
<0.03 <0.05
Arsenic, dissolved <0005 <0.05 <0.05 <0.003 <0,003 <0.005 <0Q.005 <0.005
| Arsenic. total <0.05 <0.003 <0.003 <0.001
Barium, dissolved <0.5 0.04 0.04 0.04 0.03 <0.1
Barium, total 0.04 0.04 0.04
Berylium, dissaived <0001 <0001 <0002 <0.002 <0002 <0.002 «0.001
Berytium, total <0.001
Baron, total
Cadmium, dissolved <0002 <0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001
Cadmium, total <0.003
[Chramium, dissolved <0005 <0005 <0.005 <0005 <0.005 <0.005 <0.005
[Chromium, total «0.005
Cyanide, total <0.01
Copper <0.005
[Copper. dissolved <002 <002 <0.02 <0.02 <0.02 <0.02 <0.005 <0.005 <0.005 <0.01
Copper, total <0.01
Iron, dissotved <003 <0.03 02 <0.03 <0.03 <0.03 <0.1 <0.03
Iron, total 204
Iron, suspended
Iron, Ferrous (Fe2+) <0.03
iron, Ferric (Fed+) 204
Lead, dissolved <0.0004  <0.05 <005  <0.002 <0.002 0.035 <0005 <0.005
<0,02 0002 <0.002 <0.05
<001 <0.0t <0.01 <0.01 <0,01 <0.01 <0.01 <0.01 <0.01
<0.01
<0,0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
<0.0002 <0.001
0.023 0.024 0.02 003 0.03 0.03 0,038 0027 0.023 0.009 <0.1
0.028
<0.02 <0.02 <0.04 <004 <004 <0.04 <0.01 <0,01
<0.02
<0.05 <005 <0005 <0005 <0005 <0.005 <0.01 <001  <0.01
<0.05
<0.005  <0.005 <0001 <0.0002 <0.0002 <0.0002 <0.01
<0.005 <0.01
| Thal <0.05 <005 <0001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <0.001 <0.001
[Vanadium, dissoved <0.005  <0.005 <0.01 «<0.01 <0.01 <0.01 <001
Thaliium, total <0.03 <0,001
Vanadium, total <0.005
<0005 <0005 <0.005 <0.005 <0005 <0.005 <0.01 <001 <0.01
<0.01
0.0262 003 00248 0.0275 0033 00208 0.1 00334 14 0034 0031 0044 0.066 00668 0044 00242 0016 00118 00225 0.021 00141 00173 00218 0.0263 0.0154 0.0184]
0.002
0 0 [ 0
02 ot [ A [l
0 L] 0 o
08 0.2 0.2 0.2 0.4 0.2 02 0.2 1 0.9 0.6 <05 0.3
01
Gross Alpha, dis. (pCilL) 36 8 14 17 19 18 17
i) 88 6.8 14 12 17 19 16

NOTES: Mean and median statistic calculated using one-ha¥f the detection imil {12D.L)
Results in mg/L unless therwiss notec

<= not detected al detection §imd shown

Page 7 of 17

ND, %ND = number and percent of fion detects.



MW2  MW2

TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

MWZ MW2  MAWZ MW2 MW2  MW2  MW2
03 6/24/03 7/30/03 12/17/03 3/31/04 _6/30/04

MONITORING WELL MW2

MW2Z  MWZ MWZ2 | MW2 MAZ M2

1998 - 2007

Mw2

00128 00756 00Z 00137 004 00115 00231 00175 0018 00164 00149 00173 00081 ]
0.0252 00252 00252 00252 00252

0 0| ° [l 100%

o 02 01 01 2%

0 ol [} 0 100%

<02 56 03 ©z 07 <02 02 08 <02 <02 1 036 02 %%

06 04 06| 035 035 0%

06 06 06 06 08| 0%

14 a8 244 18| 0%

6.8 19 134 14] 0%

423002 520002 12/3102 1/3/03_3/27/03 _4/30/08 _ S/21 9/30/04 12/20/04 J2W05 _6/23/05 11/20/05 31106 6/20/06 3/28/07  7/9/07 calc using 1/2 D)
733 i 7.08 7.365 14 0 0%
3 14 0 0%
16 [ 0%
13 1 8%
6 0 0%
1 1 100%
57.75] 4 1 5%
64.5! 4 [ 0%
LAlkalinity, totat 48 78.5] 14 1 7%
[Nitrate Nitrogen 0.4 13 4 31%
Ammonia, total 0 1 1" 100%
| Calcium, dissolved 16 265 27| 1 0 0%
Calcium, total 30.8 3 [] 0%
[Magnesium, dissoived 594 76 7.95 14 L] %
Sodium, dissolved a1 13 148 14 1 %
Potassium, dissolved 219 16 1.8 14 0 0%
Sulfate 26 2 39.5] 16 0 0%
Fiuaride, total 0.3 7 1] 0%
Chioride 1.8 23 12 16 0 0%
Aluminum, dissolved <0.2 <0.2 0.2 0.2 <0.2 01 14 14 100%
Aluminum, total 032 <0.2 <0.2 4 3
|Antimony, dissotved <0.001 <0.001 <0001 <0001  <0.001 16 16
 Antimony, total <0.001 <0.001 <0.001 5 5
Arsenic, dissolved 8 8
| Arsenic, total <0.01 <0.01 <0.1 7 7
Barium, dissolved 0.024 7 2
Barium, total 0.027 4 [
Beryllium, dissolved 7 7
Beryllium, total 1 1
Boron, total o 0
7 7
1 1
[Chromium, dissolved 7 7
|cheamnium, total 1 1
Cyanide, total 1 1
Copper 1 1
Copper, dissolved <0.005 <0.005 0001  0.001  <0.005 15 13 87%
Copper, tota) <0.005 <0005 <0.005 4 4
Iron, dissatved <0.03 9 8
ron, tatal 11 0.48 3 [
Iron, suspended o [
Iron, Femous (Fe2+) <0.03 <0.03 <003 <0.03 5 5
iron, Fertic (Fe3+) 11 2 0
Lead, dissolved 8 7
Lead, total <0.005 <0.005 <0.005 7 ]
[Manganese, diss. 0.03 <001 <001 <0.01 13 12 2%
[Manganese, total 0.03 <0.01 3 2
[Mercury, dissalved 6 6
Mercury, total <0.0001 <0.0001 <0.0001 5 5
I 0.013 0006 0.007 0.00¢ 15 1
1 1 ]
X X X . 8 8
<0.02 «0.02] 001 0.01 1 1 100%
<0. <0.| o [ na
<0.005 <0.05| 0.008 0.005 e 8 100%
[Seleniumn, total <0.05 <0.05| 0.025 0.025] 1 1 100%
Silver, dissolved <001} 00015  0.0005] 7 7 100%
ISINQ total <0.001 <0.001 5 5
Thal dissolved <0,001 <0,001 18 16
7 7
<0.001 <0.00% 5 5
1 1
9 8
<0.01 3 3
48 []
2 o
1 0
4 a
4 1
4 4
24 6
2 [
1 L]
7 0
7 o
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MW3A

MW3A MW3A MW3A MW3A MW3A MW3A MIN MAX MEAN MEDIAN [COUNT ND % ND

3/31/03  4/30/03  5/21/03 _ 3/28/07  6/28/07 9/6/07! (calc using 1/2 DL)
pH (std units} 7.56 7.56 7.56 7.56 7.56 1 0 0%
Conductivity (umhos) 490 490 480 490 490 1 0 0%
Total dissolved solids 332 322 322 332 327 327 2 0 0%
Total suspended solids nfa n/a n/a nfa 0 0 n/a
Hardness, total nfa n/a n/a n/a 0 0 n/a
Carbonate n/a n/a n/a n/a 0 0 n/a
Bicarbonate 97.6 137 97.6 137 117.3 117.3 2 0 0%
Alkalinity, Dissolved na n/a nfa n/a 0 0 n/a
Alkalinity, total 80 112 80 112 96.0 96 2 0 0%
Nitrate Nitrogen n/a n/a n/a n/a 0 0 n/a
Ammonia, total n/a n/a n/a nfa 0 0 n/a
Calcium, dissotved 55.3 575 55.3 57.5 56.4 56.4 2 0 0%
Calcium, total na nfa nia n/a 0 0 n/a
Magnesium, dissolved 18 19 18 19 18.500 18.5 2 0 0%
Sodium, dissolved 16.3 125 125 16.3 14.4 14.4 2 0 0%
Potassium, dissolved 527 3 3 527 41 4135 2 0 0%
Sulfate 113 98 98 113 105.50 105.5 2 0 0%
Fluoride, totai n/a n/a n/a n/a 0 4 n/a
Chloride 22 22 22 22 22.000 22 2 0 0%
Aluminum, dissolved <02 <0.2 <0.2 <0.2 0.100 0.1 2 2 100%
Aluminum, total <0.2 <0.2 <0.2 <0.2 0.1 0.1 2 2 100%
Antimony, dissolved <0.001 <0.001 <0.001 <0.001 0.001 0.0005 2 2 100%
Antimony, total <0.001 <0.001 <0.001 <0.001 0.0005 0.0005 2 2 100%
Arsenic, dissolved n/a n/a n/a n/a 0 0 n/a
Arsenic, total <0.01 <0.1 <0.01 <0.1 0.0275 0.0275 2 2 100%
Barium, dissolved 0.051 0.051 0.051 0.051 0.051 1 0 0%
Barium, total 0.049 0.049 0.049 0.049 0.049 1 0 0%
Beryllium, dissolved n/a n/a n/a nfa 0 0 na
Beryllium, total n/a n/a n/a nfa 0 0 nfa
Boron, total n/a WE] na nfa 0 0 n/a
Cadmium, dissolved n/a n/a n/a n/a 0 0 nia
Cadmium, total nia n/a nfa nfaj 0 0 n/a
Chromium, dissolved nfa n/a n/a nfa| 0 0 n/a
Chromium, total nfa n/a n/a n/a 0 0 n/a
Cyanide, total nfa nfa n/a n/a 0 0 n/a
Copper na n/a n/a n/a 0 0 n/a
Copper, dissolved <0.005 <0.005 <0.005 <0.005 0.0025 0.0025 2 2 100%
Copper, total <0.005 <0.005 <0.005 <0.005 0.0025 0.0025 2 2 100%
Iron, dissolved <0.03 <0.03 <0.03 <0.03 0.015 0.015 2 2 100%
Iron, totat <0.03 <0.03 <0.03 <0.03 0.015 0.015 2 2 100%
Iron, suspended n/a n/a n/a n/a 0 0 n/a
{ron, Ferrous (Fe2+) <0.03 <0.03 <0.03 0.015 1 1 100%
Iron, Ferric (Fe3+) <0.03 <0.03 <0.03 0.015 0.015 1 1 100%
Lead, dissoived n/a n/a n/a n/a 0 0 nfa
Lead, total <0.005 <0.005 <0.005  <0.005 0.0025 0.0025 2 2 100%
Manganese, diss. <0.01 <0.01 <0.01 <0.01 0.005 0.005 2 2 100%
Manganese, total <0.01 <0.01 <0.01 <0.01 0.005 0.005 2 2 100%
Mercury, dissolved n/a n/a nia n/a 0 0 n/a
Mercury, total <0.0001 <0.000% <0.0001 <0.0001 0.000 0.00005 2 2 100%
Molybdenum, diss. 0.021 0.015 0.015 0.021 0.018 0.018 2 0 0%
Molybdenum, total n/a n/a n/a n/a 0 0 n/a
Nickel, dissolved n/a n/a n/a n/a 0 0 n/a
Nicke!, total na nfa nla nfa 0 0 n/a
Phosphorous n/a n/a n/a nfa 0 0 nla
Selenium, dissolved nfa nfa nfa nai 0 0 na
Selenium, total nfa n/a n/a n/a 0 0 na
Silver, dissolved n/a n/a n/a n/a [o] 0 nia
Silver, total <0.001 <0.001 <0.001 <0.001 0.0005 0.0005 2 2 100%
Thallium, dissolved <0.001 <0.001 <0.001 <0.001 0.001 0.0005 2 2 100%
Vanadium, dissolved n/a nfa n/a nfa 0 [y} nfa
Thallium, total <0.001 <0.001 <0.001 <0.001 0.0005 0.0005 2 2 100%
Vanadium, total n/a n/a n/a n/a 0 0 n/a
Zinc, dissolved nia n/a n/a nia 0 0 n/a
Zinc, total <0.005 0.015 <0.005 0.015 0.0088  0.00875 2 1 50%
Uranium, dissolved 0.154 019 014  0.0509 0.226 0.183 0.0509 0.226 0.16 0.1685 6 [\ 0%
Uranium, suspended 0.15 <0.0002 <0.0002 0.15 0.075 0.07505 2 1 50%
Uranium, total 0.219 0.219 0.219 0219 0.219 1 0 0%
Thorium-228, dis. (pCirL) n/a n/a n/a nfa 0 0 n/a
Thorium-230, dis. (pCilL.) n/a nia nfa n/a 0 0 n/a
Thorium-232, dis. (pCi/L) nfa n/a n/a n/a 0 0 n/a
Radium-226, dis. (pCill) 08 0.8 08 0.8 08 1 0 0%
Radium-228, susp. (pCi/L) 0.8 <0.2 <0.2 08 0.45 0.45 2 1 50%
Radium-226, total (pCilL) n/a n/a n/a n/a 0 0 n/a
Gross Alpha, dis. (pCi/l) nfa n/a n/a n/a 0 0 n/a
Gross Beta, dis. (pCi/ll) n/a n/a n/a n/a 0 0 n/a

NOTES: Mean and median statistic calculated using one-half the detection fimit (1/2D.L.)
Results in mg/L unless otherwise noted.
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ND, %ND = number and percent of non detects




TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW4

Mw4 Mw4 MW4 Mw4 MW4 MW4[  MIN MAX MEAN  MEDIAN [COUNT ND % ND
8/31/98  9/29/98  10/22/98  11/23/98  12/16/98 __ 1/20/99 (calc using 1/2 DL)

pH (std units) 77 76 7.2 7.9 7 7.2 7 79 7.43 74| 6 0 0%
Conductivity (umhos) 676 688 654 611 598 550 550 688 629.5 6325 6 0 0%
Total dissolved solids 515 459 465 433 432 353 353 515 442.8 446 6 [} 0%
Total suspended solids 196 123 254 155 117 17.7] 17.7 254 143.783 139 6 0 0%
Hardness, total 320 330 320 300 290 260 260 330| 303.3333 310 6 0 0%
Carbonate n/a n/a n/a n/a 0 0 n/a
Bicarbonate n/a n/a n/a nfa ] 0 nfa
Alkalinity, Dissolved n/a nfa nla n/a 0 0 n/a
Alkalinity, total 130 140 140 150 130 140 130 150 138.3 140| 6 0 0%
Nitrate Nitrogen 29 31 33 32 25 21 2.1 3.3 2.85 3l 6 0 0%
Ammonia, total ] 0 1] 0 [ 0 <0. 0.000 of 5 5 100%
Calcium, dissolved 85 87 84 78 75 67 67 87 79.3 81 6 0 0%
Calcium, total n/a n/a nfa n/a 0 0 nla
Magnesium, dissolved 27 28 27 25 24 22 22 28 25.500 26| 6 1] 0%
Sodium, dissolved 14 16 14 14 13 13 13 16 14.0 14| 6 0 0%
Potassium, dissolved 31 37 35 34 34 3.2 31 37 34 34| 6 0 0%
Sulfate 210 210 180 170 180 150 150 210 185.00 185/ 6 0 0%
Fluoride, total 03 0.3 0.3 03 04 0.3 0.3 0.4 0.3 03] & 0 0%
Chloride 9 10 11 11 1 10| 9 1 10.333 105 6 0 0%
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.250 0.25 8 6 100%
Aluminum, total n/a n/a n/a n/a 0 0 n/a
Antimony, dissolved <0.03 <0.03 <0.008 0.003 <0.003] <0.003 <0.03 0.008 0004 5 4 80%
Antimony, total <0.03 <0.03  <0.03 0.015 0015 1 1 100%
Arsenic, dissolved <0.005 <0.05 <0.05 <0.003 <0003  <0.05 0.0135 0.01375| 4 4 100%
Arsenic, totat <0.05 <0.003 <0.003] <0.003  <0.05; 0.009333 00015 3 3 100%
Barium, dissolved <0.5 0.04 0.04 0.04 0.04 <0.5 0.093 0.04 4 1 25%
Barium, total 0.04 0.03 0.04 0.03 0.04| 0.036667 004 3 0 0%
Beryllium, dissolved <0.001 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 0.001 0.001 5 5 100%
Beryliium, total <0.001 <0.001 <0.001 0.0005 0.0005} 1 1 100%
Boron, total n/a nfa nfa n/a 0 0 n/a
Cadmium, dissolved <0.002 <0.002 <0.0002 <0.0002 <0.0002|] <0.0002 <0.002 0.0005 0.0001 5 5 100%
Cadmium, total <0.003 <0.003  <0.003 0.0015 0.0015| 1 1 100%
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005| <0.005 <0.005 0.0025 00025 5 5 100%
Chromium, total <0.005 <0.005 <0.005 0.0025 00025 1 1 100%
Cyanide, total nfa nla n/a n/a 0 0 n/a
Copper n/a n/a n/a nfa 0 0 nia
Copper, dissolved <0.02 <0.02 <0.02 <0.02 <0.02 <0.02] <0.02 <0.02 0.01 0.01 6 6 100%
Copper, total nfa nfa n/a n/a 0 0 n/a
Iron, dissolved <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 0.03 0.018 0015 6 5 83%
Iron, total n/a n/a n/a nfa 0 0 n/a
Iron, suspended n/a n/a n/a n/a 0 0 nfa
Iron, Ferrous (Fe2+) nfa n/a nfa nfa 0 0 nia
Iron, Ferric (Fe3+) nfa nfa nfa n/a 0 0 nfa
Lead, dissolved <0.0002 <0.05 <0.05 <0.002 <0.0002  <0.05 0.0128 0013 4 4 100%
Lead, total <0.02 <0.002  <0.002 <0.002 <0.02 0.004 0.001 3 3 100%
Manganese, diss. <0.01 <0.0t <0.01 0.01 <0.01 <0.01 <0.01 0.01| 0.005833 0.005| 6 5 83%
Manganese, total n/a n/a n/a nfa 0 0 n/a
Mercury, dissolved <0.0002 <0.0002 <0.0002 <0.0002 <0.0002{ <0.0002 <0.0002 0.0001 0.0001 5 5 100%
Mercury, total <0.0002 <0.0002 <0.0002 0.000 0.0001 1 1 100%
Molybdenum, diss. 0.031 0.029 0.03 0.15 0.03 0.029 0.15 0.054 003 5 0 0%
Molybdenum, total 0.033 0.033  0.033 0.033 0.033 1 ] 0%
Nickel, dissolved <0.02 <0.02 <0.04 <0.04 <0.04 <0.02 <0.04 0.016 0.02 5 5 100%
Nickel, total <0.02 <0.02  <0.02 0.010 0.01 1 1 100%
Phosphorous nia n/a n/a n/a 0 0 n/a
Selenium, dissolved <0.05 <0.05 <0.005 <0.005  <0.005| <0.005  <0.05 0.0115 0.0025| 5 5 100%
Selenium, total <0.05 <0.05 <005 0.0250 0.025 1 1 100%
Silver, dissolved <0.005 <0.005 <0.001 0.0006 <0.0002| <0.0002 <0.005| 0.00124 0.0006; 5 4 80%
Sitver, total <0.005 <0.005 <0.005 0.0025 0.0025 1 1 100%
Thallium, dissoived <0.05 <0.05 <0.001 <0.001  <0.001 <0.001 <0.05 0.010 0.0005| 5 5 100%
Vanadium, dissolved <0.005 <0.005 <0.01 <0.01 <0.01 <0.005 <0.01 0.004 0.005 5 5 100%
Thallium, total <0.03 <0.03 <003 0.015 0015 1 1 100%
Vanadium, total <0.005 <0.005 <0.005 0.0025 0.0025 1 1 100%
Zinc, dissolved <0.005  <0.005 0.006 <0.005 <0.005 <0.005 <0.005  0.006} 0.003083 0.0025 6 5 83%
Zinc, total nfa n/a n/a n/a 0 0 n/a
Uranium, dissolved 0.3 0.031 0.28 0.29 0.29 0.2 0.031 0.3| 0.231833 0285 6 0 0%
Uranium, suspended n/a nfa nfa n/a 0 0 n/a
Uranium, total nfa n/a nfa n/a 0 0 n/a
Thorium-228, dis. (pCi/L) 0 0.1 0 0 0.1| 0.033333 9 3 2 67%
Thorium-230, dis. (pCilL} 0.4 03 [} 0 0.4| 0.233333 0.3 3 1 33%
Thorium-232, dis. (pCilL} 0 0 [ 0 0 0 ol o 3 nfa
Radium-226, dis. (pCi/lL) 12 0.2 0.2 05 0.5 0.2 12 0.52 05| 5 4] 0%
Radium-226, susp. {pCi/L) nfa nfa n/a n/a 0 0 n/a
Radium-226, total (pCi/L) n/a n/a n/a n/a 0 0 n/a
Gross Alpha, dis. (pCilL) 400 420 170 160 150 150 420 260 170 5 0 0%
Gross Beta, dis. (pCi/L) 93 63 140 120 130 63 140 109.2 120 5 0 0%

NOTES: Mean and median statistic caiculated using one-half the detection timit (172 D.L.)

Results in mg/L unless otherwise noted.
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<= not detected at detection limit shown

ND, %ND = number and percent of non detects




TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MWS5R

MWSR __ MW5R _ MW5R  MW5R  MWSR  MWSR  MWSR  MWSR[  MIN MAX | MEAN MEDIAN | COUNT ND %ND

1/20/99 2/19/99  3/25/99  4/26/99  5/27/99  6/17/99  7/28/99  9/16/99
pH (std units) 7.4 7.7 8 8 76 76 9.6 7.4 9.6 7.99 7.7 7 0 0%
Conductivity (umhos) 539 544 507 581 369 616 600 369 616| 536.1 541 7 ] 0%
Tota! dissolved solids 326 347 330 390 232 419 410 232 419| 3506 347 7 0 0%
Total suspended solids <1, <1. 0 <1. <10. <10. 479 0 479 8486 05 7 6 86%
Hardness, total 180 180 180 180 180 1 0 0%
Carbonate n/a nla nfa 0 0 nla
Bicarbonate n/a n/a n/a 0 0 n/a
Alkalinity, Dissolved 100 140 100 53 53 140] 9825 100 4 0 0%
Alkalinity, total 120 110 120 100 100 120 112.5 115 4 0 0%
Nitrate Nitrogen 1.7 14 08 36 05 2 3 05 36 1.86 1.7 7 0 0%
Ammonia, total o 0 0 0 <1. <1 <1. 0 <t. 0.214 0 7 7 100%
Calcium, dissolved 45 53 45 53 49.0 49 2 0 0%
Calcium, total 334 52.1 44 334 52.1| 43.1667 44 3 0 0%
Magnesium, dissolved 16 110 123 13.5 17.7 12.3 110 339 16 5 0 0%
Sodium, dissolved 4 30 298 457 33.3 298 457 36.0 333 5 0 0%
Potassium, dissolved 24 23 1.8 15.3 2.7 18 153 49 2.4 5 o] 0%
Sulfate 140 140 120 150 48 190 230 48 230| 145.43 140 7 0 0%
Fluoride, total 0.5 0.5 0.5 0.5 0.5 1 0 0%
Chiloride 14 16 16 13 9 15 16 9 16] 14.143 15 7 0 0%
Aluminum, dissolved <0.5 <0.1 <0.1 <0.5| 0.150 015 2 2 100%
Aluminum, total nfa n/a n/a n/a 0 0 n/a
Antimony, dissolved <0.003 <0.006 <0.006 <0.008] <0.003 <0.006] 0.003 0.003 4 4 100%
Antimony, total nfa n/a n/a n/a 0 0 n/a
Arsenic, dissolved <0.005 <0.005 <0005 <0.005 <0.005| 0.0025 0.0025 3 3 100%
Arsenic, total <0.003 <0.003 <0.003] 0.0015 0.0015 1 1 100%
Barium, dissolved <0.1 <0.1 <0.1 0.050 0.05 1 1 100%
Barium, total 0.04 0.04 0.04 0.04 0.04 1 ] 0%
Beryllium, dissolved <0.002 <0.001 <0.001 <0.002| 0.001  0.00075 2 2 100%
Beryllium, total n/a n/a n/a n/a 0 4] nfa
Boron, total n/a n/a n/a n/a 0 0 n/a
Cadmium, dissolved <0.0002 <0.001 <0.0002 <0.001| 0.0003 0.0003 2 2 100%
Cadmium, total n/a n/a na n/a o 4 n/a
Chromium, dissolved <0.005 <0.005 <0.005 <0.005{ 0.0025 0.0025 2 2 100%
Chromium, total nf/a nfa na n/a 0 0 nfa
Cyanide, total <0.01 <0.01 <0.01| 0.005 0.005 1 1 100%
Copper n/a n/a n/a n/a 0 o] n/a
Copper, dissolved <0.02 <0.005 <0.005 <0.005] <0.005 <0.02| 0.00438 0.0025 4 4 100%
Copper, total nfa n/a nfa n/a 0 0 n/a
Iron, dissolved 0.04 <0.1 0.04 <0.1 0.045 0.045 2 1 50%
Iron, total n/a nla n/a n/a 0 0 n/a
Iron, suspended nfa nfa na n/a 0 0 nfa
iron, Ferrous (Fe2+) n/a n/a n/a n/a 0 0 n/a
Iron, Ferric (Fe3+) n/a n/a n/a n/a 0 o] n/a
Lead, dissolved <0.005 <0.005 <0.005] <0.005 <0.005, 0.0025 0.0025 3 3 100%
Lead, total <0.002 <0.002 <0.002 0.001 0.001 1 1 100%
Manganese, diss. <0.01 <0.01 <0.01 <0.01 0.005 0.005 2 2 100%
Manganese, total n/a n/a n/a nfa 0 0 nla
Mercury, dissolved <0.0002 <0.0002 <0.0002; 0.0001 0.0001 1 1 100%
Mercury, total n/a n/a n‘a n/a 0 0 n/a
Molybdenum, diss. 0.1 0.13 1.11 0.096| <0.096 1.11| 03615 0.12 4 0 0%
Molybdenum, total n/a n/a n/a nfa 0 [¢] nfa
Nickel, dissolved <0.04 <0.01 <0.01 <0.01 <0.04 0.01 0.005 3 3 100%
Nickel, total nfa n/a n/a n/a 0 0 n/a
Phosphorous n/a n/a nfa n/a 0 o] n/a
Selenium, dissolved <0.005 <0.01 <0.01 <0.01] <0.005  <0.01| 0.00438 0.005 4 4 100%
Selenium, total n/a n/a na n/a 0 0 nfa
Silver, dissolved <0.0002 <0.01 <0.0002 <0.01| 0.00255  0.00255 2 2 100%
Silver, total n/a n/a nfa n/a 0 0 n/a
Thallium, dissolved <0.001 <0.001 <0.001 <0.001] <0.001 <0.001 0.001 0.0005 4 4 100%
Vanadium, dissolved <0.01 <0.01 <0.01 <0.01 0.005 0.005 2 2 100%
Thallium, total n/a n/a n/a nla 4] 0 n/a
Vanadium, total n/a n/a n‘a n/a 0 0 n/a
Zinc, dissolved <0.005 <0.01 <0.01 <0.01] <0.005 <0.01| 0.00438 0.005 4 4 100%
Zinc, total nla n/a na n/a 0 0 n/a
Uranium, dissolved 0.081 0.093 0.077 0.18 0.11 0.58 0.16 0.077 0.58| 0.18443 0.11 7 0 0%
Uranium, suspended n/a nla n/a n/a ] 0 n/a
Uranium, total n/a n/a n/a n/a 0 0 n/a
Thorium-228, dis. {pCi/L; 0 o] 0 0 0 1 1 100%
Thorium-230, dis. (pCi/L; 0 o] 0 0 o] 1 1 100%
Thorium-232, dis. (pCilL; n/a nfa n/a n/a 0 0 n/a
Radium-226, dis. (pCilL) 0 0 [¢] 0.00 0 1 1 100%
Radium-226, susp. (pCilL) 0.4 114 0.4 11.4 5.9 59 2 0 0%
Radium-226, total (pCi/L) n/a nia n/a n/a 0 0 nfa
Gross Alpha, dis. (pCi/L) 56 120 56 120 88 88 2 0 0%
Gross Beta, dis. (pCi/L) 55 99 <55. 99 77 77 2 o] 0%

NOTES: Mean and median statistic calculated using one-half the detection timit (172 D.L.)

Resuits in mg/L unless otherwise notec
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< = not detected at detection limit shown

ND, %ND = number and percent of non detects




TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007
MONITORING WELL MW6

MW MWE  MWo MW MWe  MWE  NWE  MWB  MWE  MWe MWE  NMWe MWe  MWe MAB MW MG MW NW6  NWe VW WWB NS MW MWE WS MG MWe  MWe MWE MWE)
a3/ W29/08 1072298 1172308 121698 12189 210199 325/99  A6/80  §27/90 61799 7/28/99 /1699 120800 501 2801 S0 SRIO1 672001  T2501 B8N N80T 10027101 1VZ7/01 1219001 2027102 28/02 423002 5/20/02 62702 82702 9124102 1022/02 11/22/02)
[pH (824 units) 7.2 74 77 7 7.1 74 7.9 74 94 75 E
{conductivity (umhas) an 496 478 474 511 559 544 466 933 238 257 467
Tota! dissolved sotids 214 28 34 20 367 N 356 301 635 155 160 37 350 387 4an
Total suspended solids 7 3 9 1 3 [ 5 [ 59.3 <10, <10, <10,
Hardness. totai 10 180 160 160 170 180
icarbor 12 712 mJ
i 10 3% i 10
10 10 10 130 100 100 120 100 10 02 174 182|
Nitrate Nitrogen 07 04 08 14 1.3 13 09 08 18 <01 <05 <05
Ammonia, total 0 [ [ [ [ ] [ [ <. <1 <1
Catclum, dissolved pid a4 0 40 21 42 47 825 784 0.3)
Calcium, total 27 418 398
Magnesium, dissolved 10 186 15 15 16 17 170 9.4 1% 18 2%5 281 31.2]
Sodium, dissoved 20 34 <10, 34 39 47 % 126 3.7 284 23 277 34.4)
[Potassium, dissolved 31 38 29 27 26 25 25 29 39 38 EF) 426 5.43]
52 130 120 120 140 160 150 10 370 EL 33 110 147 140 184
04 04 05 04 04 05
Z] 18 17 12 15 14 15 15 16 Gl 3 5 0 Fid 28.4]
<05 <05 <05 <05 <05 <05 <01 <01 <0.2 <0.2]
218 346 381
<003 <003 <0008 <0003 <0.003 <0.006 <0.006  <0.006 0.001 <0.001 <0.001
<0.03 <0.001 .00 0,002}
<0005 <005 <005  <0.003 <0.005 <0.005  <0.005
<0.05 <0.003__ <0.003 <001 <0.01 <0.01
<05 003 0.03 0.03 <03
002 0.05 0.03
<000t <0.001 <0002 <0002 <0.002 <0.001
<0.001
<0.002 <0002 <0.0002 <0.0002 <0.0002 <0.001
<0.003
<0005 <0005 <0005 <0005  <0.005 <0.005
Chromium, total <0.005
(Cyanide, total <0.01
[Copper
[Copper, dissolved <002 <002 <002 <002 <002 <002 <0.005 <0005 <0.005 <0.01 0.024
Copper, total 0.007 0.013
Iron, dissolved <003 <003 <003 <003 <003 <003 <01 <0.03 <0.03
Iron, total 293 8.01
Iron, nded
Iran, Femrous (Fe2+)
Iron, Femic (Fe3+) 29 80
Lead, dissolved <0.0001 <005 <006 <0002 <0.005 <0005  <0.005
Lead, total <002 0003 <0002 0,005 0.009
Manganese, diss. <001 <001 <001 <001 <001 <00t <0.01 <001 001
totat 02 028
Mercury, dissolvad <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Mercury, total <0.0002 <0.0001 <0.0001
[Molybdenum, diss. 0098 0427 013 0.08 019 0.164 0108 0119 o427 0.101
[Motybdenum, total 0112
Nickei, dissolved <00z <002 <004 <004 <004 <0.01 <001
[Nicket, total <0.02
Phosphorous
Selenium, dissolved <005 <005 <0005 <0005 <0005 <0.01 €001 <001
Selenium, total <0.05
Siver, dissolved <0005 <0005 <0.001 <0,0002 <0,0002 <0.01
'SiNov. total <0.005 <0.001 <0.001 <0.001
Thellium, dissolved <005 <005 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0.001 <0.001
Vanadium, dissolved <0005 <0005 <001 <001 <001 <0.01
Thallium, totat <0.03 <0.001 <0.001 <0.001
<0.005
0007 0008 0008 0006 0007 0008 0.0 001 <001
0.031 0.069 0.07]
0.14 0.23 029 033 (X 0.47 05 032 0.46 016 015 0.18 075 0.44 034 0.666 718 0387 0271 0224 014 0318 035 034 117 178 126 0.8% 103 0876 112 133 13
[ ] [ (]
02 04 0 01
[ [ [’ 0
(13 03 04 63 72 02 13 08 14 17
170 120 150 170 20 74 93
27 110 130 130 210 8 87

NOTES: Mean and median statistic cakutated using one-hall the detection Emi (1/2 0.L.)
Results In mg/t. uniess otherwise notec

<= not delected at detection imil shown

Page 12 0f 17

ND. %ND = number and percent of non detects.



TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW6

W e W WWE MWE _MWe  WMWe  MWG| MWo| WWG] MWe] MWe| MWE]  MWo  MWS[ MW T WE ] VW] WG] MWE|  MVE]  WWB| MIN  MAX | MEAN MEDIAN | COUNT WD %ND
Lo ABOD 2280 32T03  2TN3_ 4303 S2103 62403 7y03  enan3 123103 suoe| esoos] osaosl 122004 wzwes| ezuos) e2606) 112905) 617108 620/06] _6/30m8]  730m6|  or26/08)  or2mi06| or20/06] 9/30/06
pH(sdunits) | 7 T4] 753 74| 12 [ %
(Gonductivity (umhos) 238 933 4778 are| 12 0 0%
1090 202 291 388 155 1090 3750 30| 19 0 0%
0 533 8025 S| 12 4 33%
110 180} 160 165 8 [ 0%
[ [ [ wa
160 142 124 165 112 22| 162429 10| 7 0 0%
6 110[ 825 92 4 [ 0%
131 116 102 135 92 182 1204 110] 16 0 0%
<0. 18] 033 08| 12 3 25%
o <1.| 013 o 1 " na
184 6.5 519 675 27 164|620 5245, 14 9 o%
27 48| 348 ECE ) 0 0%
Magnesium, dissolved 809 28 19.3 238 84 170, 314 8 17 0 0%
Sadium, dissolved 27 162 139 176 <10. 47 282 21| 17 1 &%
Potassium, dissoked a61 44 39 4.4 25 861 38 38 17 [ 0%
Suftate 575 "5 89 148 0 575 [
Fruoide, total 04 05 0
Crloride 238 % 29 20 1 30 0
Akminum, dissolved <0.2 <02 <0.2 <0.2 <02 <02 <02 <02 <02 <02 <02 <02 <01 <05 2
Alarninum, total <02 04 <0.2 <04 12 <01 <01 381 . . 4
[Antimony, dissotved <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0001 0001 0001 <0001  0.001 <000t| <001 <003] o002 o001 2 19 8%
[Artimony, total <0.00% <0.001 <0001 <0.001 <0.05 <0.05 <0001  <0.05| 000705 000075 10 8 20%
Arseric, dissolved <0003 <005 00088 00025 7 7 100%
|Arsenic, total <001 <0.01 <0.01 <0.01 <0.001 X "
Barium, dissolved 5 2
Barium, total 3 0
Berylium, dissolved 6 ]
Beryfum. total 1 1
Boron, total 0 Q
Cadmium, dissoived [ 6
Cadmi | 1 1
s §
(Chromium. totat 1 1
Cyanide, total 4 1
Copper [ [
Copper, dissolved <0.005 <0.005 <0.005 <0.005 <0,005 0001 <0001 0001 0001 <0005 0001 0.004) 2 17
(Copper, total 0,005 <0.005 <0.005 <0.005 <0.01 <0.001 9 [
iron, dissolved <0.03 <0.03 <0.03 <0.03 14 14
0.054 02 0.13 2.44 <0.03 s 1
0 0
<003 <003 <003 <003 <003 <003 <0.03] 7 7
0,054 <02 0.12 243 7 1
7 7
<0.005 <0.005 <0.005 <0.005 <0.05 4 .05| 0. X 1 7
<001 <0.01 <0.01 <0.01 001 <061 <001 <001 <001 <001 ©01| <001 00| 00052  0.005 21 0
<0.01 0.02 <0.01 012 <001 <001 028 0M13 007 8 3 8%
s s 100%
<0.0001 <0.0001 <0.0001 <0.0001 <0.001 9 8 29%
0.071 0.052 0.039 0.049 0076 0035 0413 04t o1 0047 2 0 0%
<04 2 1 50%
7 7
1 1
° 0
8 8
i 1
[3 [
<0601 <0.001 <0.001 <001 <601 9 9
<0.001 <0,001 <0,001 <0.001 <0.001 <0001 <0.001 <0001 <0001 <0.001  <0.001 <0.001 2 2
[ 6
<0.001 <0.001 <0.001 <0.001 <0.1 <0.001 10 10
1 1
] 1
0.112 0.025 0.017 0.04 7 o
5 137 i3 149 i5 223 T4 K] 12 14 T8 0434 0614 0562 0532 0396 081 087 0583 0701 0484 120 128 0504 044 58 [)
[ [
1.09 100 109) 109 109 1 0 0%
[ [ 0 of 4 4 100%
0 04| 0475 015 4 1 5%
dis. [ o 000 of 4 4 100%
Radium-226, dis. (PCiL) 34 2 02 1 02 73 149 085 14 [] 0%
Radium-226, susp. (PC/L) [ [ o 0 wa
Radium-226, total (pCIL) 0 0 0 0 na
Gross Alpha, dis. (PCit) 74 220 1424 150 7 ] 0%
Gross Beta. dis. (PCUL) 27 2100 1114 1ol 7 0 0%
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007

MONITORING WELL MW7

MW MW MW MW7 MW MW7 MW7 MW MW7 MW MWT MW MW MW MW7 MW7 MW7 MW MW7 MW MW MW NOWT MW MW MW MW MW7 MW7 MW WS W
6318 6258 1022088 1172488 1216/88 1721199 218/99 V26/00 426/00 /27198 G/7/99 7/28/90 915/99 127800 1228100 /01 3501 IS0\ N8I SO SB1/01 62001 772501 8801 BASYI 102501 1172801 1219001 12002 22702 32802 42302 S/70/02 /2702 8727002 624102 824102 10/2202
[pH (std units) 78 74 73 77 74 71 74 18 82 74 77 13 75 78
Conductivity (umhos) 312 442 470 473 505 548 5% 525 631 306 276 419 453 560
Total dissalved solids 207 256 314 321 363 354 350 335 402 195 162 272 264 348 202 183 222 242 253 232 172 4TS 212 349 407 726 686 384 442 451 557
Total suspended solids 206 126 693 315 866 161 40 1 2 <10, <10, 435 175 <10.
Hardness, total 100 150 160 160 170 180
Carbonate <10. <10.
[Biearbonate 34 87 8 98 108 115 110 100 EC I % 125 137 135 139 150 157 152
|Akalinity, Dissolved 95 87 &7 120
[Abcatinity, totas 110 9 84 110 10 410 100 100 95 8 87 67 8 8 95 253 8 7% 72 7 81 103 "M 14 123 129 125
Nitrate Nitragen 07 04 08 09 1.3 17 14 13 09 <01 @5 <05 <05
[ Ammonia, total [] [} [ [ [ [ ] 0 <t <t <
Cakium, dissalved 27 40 a1 «© 43 45 51 35 424 479 282 32 43 39 0 306 334 06 418 59 696 123 104 638 & 79 777
{Caloium, total 239 383 361
[Magnesium, dissolved 81 13 13 13 15 16 ] 85 131 133 17 166 188 107 118 137 13 14 1.4 16 116 139 214 248 448 402 23 218 273 263
Sodium, dissolved 24 32 36 3 a7 a3 38 274 09 295 5 2 291 175 185 194 20 21 177 168 16 178 243 282 421 448 27 389 M2 44
Potassium, dissolved 27 34 3 26 27 26 26 23 EXl 32 16 23 27 23 26 27 28 28 24 21 21 23 242 337 52 467 387 362 418 443
Sultate 43 - 110 10 140 150 140 130 160 3 2 ) 110 114 121 130 544 419 528 51 67 43 ©8 48 708 140 162 348 311 1w 17 202 223
Fluoride, total 05 05 05 0.4 45 0.4
Chioride 14 20 17 19 18 15 18 18 36 15 ) 16 22 234 31 32 208 246 263 30 28 % 28 28 332 M5 335 528 7.2 319 333 328 519
Alminum, dissalved €5 <05 <05 <05 <05 <05 <01 <0.2 <02 <02 <04 <04 <01 <01 <01 <001 <01 @1 <01 <01 <02 <01 <02 <02 <02 <02 <0.2
Aluminum, total <01 <01 0015 039 <01 <001 <01 <01 0019 0023 <02 <02 <02 <02 176 121 <0.1
Antimony, dissohved <003 <003 <0008 <0003 <0.003 <0.006 <0008 <0006  <0.001 0.001 0.001 <005 <0001 <005 <005 <005 <005 <005 <005 <0001 <0001 <0001 0001 0001 0001 0001 <0001 <0.001
| Antimony, total <0.03 <005 0001 00017 <005 <005 <005 <005 <005 <0001 <0001 <0.001 <0001 0001 0001 <0001 <0.001 <0.001
[Arsenic, dissatved <0005 <005 <005 <0.003 <0.005 <0.005  <0.005 <0.001 <0.001 <0.001
| Arsenic. total <0.05 <0003 <0.003 <0.001  <0.001 <0001 <0.001 <0.001 <0001 <0001 <0001 <001 <001 <001 <001 <00t <001 <001 <001 <0.01
|Barium, dissoived <05 005 005 004 <01
Barium, total 0.03 <002 005
Berytlium, dissolved <0001 <0001 <0002 <0002 <0.002 <0.001
Berylium. total <0.001
Boron, total
Cadmium, dissalved <0002 <0.002 <0.0002 <0.0002 <0.0002 <0.001
icadmium.mal <0.003
[Chromium, dissolved <0005 <0.005 <0005 <0.005  <0.005 <0.005
Chromium, total <0.005
Cyanide, total <0.01
Copper <0.005 <0.005 <0.005
Copper, dissolved <002 <002 <002 <002 <002 <002 <0.005 <0005 <0.005 <001 <0005 <001 <001 <001 <001 <001 <001 <001 001 0015 <0005 <0005 <0005 D0.009 0008 0.007
Copper, total <001 <0005 00017 <001 <001 <001 <001 <001 <0001 <0001 <0005 <0.006 0012 <0005 0062  0.037 0.008
Iron, dissolved <003 <003 <003 <003 <003  <0.03 <0.1 <0.03 <0.03  <0.03 <003 <008 <003 <003 <003  <0.03 <003 _ <003 <003 <003 <003 <003 <003 <003 <o.o_3i
iron, totai 0.04 01 <003 <003 <003 <003 <003 0057 285 233 <0.03]
Iron, suspended <003 <003 00823 077 <008 027
Iron, Ferous (Fe2+) 0.04 0.1
Iron, Ferric (Fe3+) <003 <003 <003 <003 <003 <003 <003 0057 28 233 <0.03
Lead, dissolved <0.0004 <005 <005 <0002 <0.005 <0005 <0.005 <005 <0.005
Lead, total <0.02 <0002 0003 <005 <0.005 <005 <005 <005 <0.05 <0.001 <0.001 <0005 <0005 <0005 <0005 <0.005 <0.005 <0.005}
[Manganese, diss. <001 <001 <001 <001 <001 <001 <0.01 <001 <001 <0.01 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <001 <00 001 <001 <0.01
[Manganese. total <001 <001 00073 009 <001 002 <001 <001 <001 <001 <001 <001 <001 <001 046 047 <004
Mercury, dissolved <0.0002 <0.0002 00016 <0.0002 <0.0002 <0.001 <0.0001 <0.001
Mercury, total <0.0002 <0001 <0.0001 <0.001 <0.001 <0.001 <0001 <0001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0007 <0.0001 <0.0001
i 0095 0085 008 <001 009 0194 042 042 0.06 0.146 <01 00817 <04 <01 <01 <01 <0.1 <01 00467 0058 0091 0082 0083 0076 0071 0055 0.048
0419
<002 <002 <004 <004 <004 <601 <001
<0.02
<. <.
<005 <005 <0005 <0.005 <0.005 <0.01 <001 <001
Selenium, total <0.05
Sitver, dissolved <0005 <0.005 _<0.001 <0.0002 <0.0002 <0.01 <0.01 _<0.0001
6,005 <001 <0.0001 <001 <001 <001 <001 <001 <0001 <0.001 <0001 <0.001 <0.001 <0.001 <0001 <0001 <0.001
<005 <005 <0.001 <0.001 <0001 <0.001 <0001 <0.001  <0.001 <0.001 <0.001 <0001 <0001 <005 <0.001 <0.001 <0001 <0.00% <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0.001
<0005 <0.005 <001 <001 <001 <001
<003 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001
Vanadium, total <0.005
[Zinc, dissalved <0005 <0005 <0005 <0.005 <0.005 <0.005 <0.01 <001  <0.01 007 0092 0.087
inc, total <001 <0013 0095 <0.01 <001 007 <001 <0.01 <005 <0005 <0005 0008 0032 <0.005 0026  0.02 0.038
Uranium, dissoled 0049 0063 0.0805 o 612 014 014 016 02 00705 00505 0.0955 00765 00076 0146 0458 051 057 0.15 00674 00807  0.34 0073 0066 00715 006/8 00742 0.124 044 0912 118 0807 0316 0278 0365 038  0.352]
Uranium. suspended 0.0058 0.002
Uranium, total 0079
Thorfum-228, dis. (pGIL) ° 0 [ 0
Thorium-230, dis. (PCIL) 03 06 0.2 [
[Thorium-232, dis. {pCilL) ] (] (] [
Radium-226, dis. (pCiL) 0.7 05 04 05 32 02 06 4 0.4 18 26 48 09 08 <02 <02 <02 K} 08 <02 17 (X 08 12 1 [X)
[Radium-226, susp. (pCilL)
[Radium-226, total (pCIL) 05 0.1
Gross Atpha, dis. (pCIL) 62 38 42 4 ke 35 38
Gross Bata. dis. (PCUL) 12 38 L] 40 ] 36 35

NGTES: Mean and median statistic caloulated using one-half the detection fmit (172 DL}
Results in mg/L uniess otherwise notec

« = not detscted at detection kmil showe

ND, %ND = nymber and percent of non detects
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW7

Radium-226, dis. {pCIL)
Radium-226, susp. (PCIL}

MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW7 MW MW7 MW7 MW7 MW7 MWD MW7 MW7 MW7
o = 1273102 12/31/02  1/30/03  2/28/03  3/27/03 3/27/03 4/30/03 /21, /03 624003 7/30/03__9/20/03 11/26/03 12/17/03  3/31/04 6/30/04 930004 12/29/04 2305 6/23/05 92805 11/28/05 3/31/06 61 7/06  6/20/06 O/28/06  G/30/06 11/26/06 11/26/06 3/28/07  9/6/07)
oA (id uni T3 )
Conductivity (umhos) 14 0
Totad dissoved salids 1050 745 1080 &85 858 635 579 635 426 327 236 382 576 402 398 46 0
Total suspended solids 14 3 2%
L 0 0%
2 2 100%
160 178 172 143 7.3 134 108 166 142 151 104 138 159 165 140 34 [] 0%
4 0 0%
131 147 14 "7 65 110 90 136 n7 124 86 13 130 135 115 . 43 0 0%
<0.1 1.7 078 08| 13 4 31%
0 <1.| 0136 o] # 11 100%
Calcium, dissolved 158 110 1684 108 105 108 103 7.8 7.6 il 73 98 749 85.6 27 164 66.8 62) 41 [ 0%
Calcium, total 459 239 45.9] 36.1 372 4 0 0%
Magnesium, dissolved 615 436 839 3.7 493 37 383 281 243 55 284 363 2.7 2.4 8.1 5 251 26| 4 o 0%
Sodium, dissolved 50.6 489 58.3 408 201 223 18.4 172 16.9 18.4 132 16.9 176 163 122 5 58.3] 276 243 45 0 0%
[Potassium, dissolved 55 614 8.63 7.01 727 6.85 6.73 5.98 52 53 5.1 5.1 5.1 a1 16 8.63: 38 3285 4 0 0%
449 308 518 293 a 284 292 199 141 142 L] 153 263 169 147 29 516 1605 140; 48 [ 0%
0.4 45| 1.1 05| & 0 0%
786 51.7 632 323 20.7 184 242 207 2% 26 25 30 17 2 25 14 78.61 234 55| 48 0 0%
<0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 «0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.01 <05 0.105 01 53 53 100%
<0.t <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <01 0.8 <01 <0.01 1.76 018 01 36 29 81%
<0.001 0.001 0.001  <0.00t 0.001 0.001 0.001 0.001 0,001 0.001 <0001 <0.001 0.001 0001 <0001 <0001 <0.001 <0001 <0001 <0001 0.001 <0.001 0.001  <0.001 0.001 0.001 <0.001 <0.05| 0005 0001 54 34 63%
<0.001 0001 <0.001 <0.00 0.001 0.001 0.001 0.001 0.001  <0.001 0.001 <0001 0.001 0.001 <005 <0001 <005 <0.05 <005 <0.001 <0,05/0.00771 0.001| 37 24 65%
<0.001 <005 00063 00025 10 10 100%
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.01  <0.001 <0.01 <0001 <0001  <0.001 <0.001 <0.05| 00039 0005 39 39 100%
X 5 2
3 1
6 6
1 1
o o
L 6
1 1
[3 [3
1 1
1 1
3 3
0.005 0015 0008  0.007 <0005 <0.006 <0006 <0005 <0005 <0.005 <0005 <0005 <0005 <0005 <0.005 <0005 <0005 <0005 <0005 0001 0.001 <0001 0001 0002 0.002 0.002 52 37
<0.005 <0005 <0005 <0.005 <0005 <0005 <0005 <0005 <0005 <0.005 <0005 <0.005 <0005 <0.005 <0.005 <0.005 <001 <001 <0.01 k) kil
<0.03 <003 <003 <003 <003 <003 0032 <0.03 <003 <0.03 <003 <003 <003 <0.03 <0.03 40 38
0.087 0.048  0.047 0.04 003 <003 0073 <0,03 <0.03 0.03 <003 <003 012 1.26 <0.03 26 12
Iron, suspended 4 X ] 3
tron, Ferrous (Fe2+} <003 <003 <003 <003 <003 <0.03 <0.03 0.03 0.1/002722 0015 9 7 78%
Iron, Feric (Fe3+) 0.087 0.048 0047 0.04 003 <003 0041 <0.03 <003  <0.03 <003 <003 0.1 125 <0.03 <0.03 2.85] 027 0015 26 15 58%
Lead, dissolved <0.0004 <0.05] 00096 00025; 9 9 100%
Lead, total <0.005 <0.005  <0.005 <0.005 <«0.005 <0.005 <0.005 <0005 <0005 <0.005 <0005 <0.005 <0005 <0.005 <005 <0005 <005 <0.05 <0.05 <0.001 <0.05/0.00804 0.0025, 37 38 7%
[Manganese, diss. <0.01 <0.0t <0.01 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <001 <001 <0.01 <001 <001 <001 <001 <001 <001 <0.01 <0.01 <001 001 00051 0005 48 48 88%
Manganese, total <0.01 «0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.00 0.06 <0.01 0.0073 047 0020 0005 32 26 Bi%
[Mercury, dissolved <0.0001 0.0016]0.00038 0.0001 8 7 88%
[Mercury, total <0.0001 <0.0002 <0.0001 <0.0001 <«0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0,0001 <0.0001 <0.0001 <0.0001 <0001 <0001  <0.001 <D.0001  <0.001{0.00019 0.00005| 37 38 7%
Molybdenum, diss. 0.082 0.071 0.071 0.09 0088 0003 0085 0.073 0072 0063 005 0051 0054 0043 0057 0076 0071 0.06 005 0022 0.081 0.082 <0.01 0.184/ 007145 0071 48 8 16%
M 0118 _ 0119 0119 01418 1 0 0%
<0.01 «<0.04] 0.0128 0.01 7 7 100%
<002 <002 0.0 001 1 il 100%
<. <i.| <0.5 051 2 2 100%
<0005 <0.05] 00091 0005} &8 8 100%
X 1 1
8 8
<0.001 <0.004 <0001 <0.001 <0007 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0.001 <0.01 <001 <001 <0.01 <0.01
<0,001 <0.001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0.001 <0001 <0001 <0001 <0.001 <0001 <0.001 <0.001 <0001 <0.001 <0001 <0.001 <0001
{vanadium, dissolved
Thallium, total <0.001 <0.001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 «0.05 <0.001 <0.1 <0.1 <01
Vanadium, total
Zinc, dissolved
Zinc, total 0.018 0013 0018 0.009 0.014 0009 0015 0.009 0.007 0008 <0.005__ 6009 <0.01 <001 <0.01
Uranium, dissolved 1.75 17 1.69 218 152 1.4 178 127 1.03 0573  0.963 0.857 0.785 061 0566 0524 0258 0584 0786 0.42 0797 0614 0762 0875 0439 0.43 0.885 0.88 0608 0597
Uranium, suspended
Uranium, total
Therium-228, dis. (pCUL)
 Thorium-230, dis. (PCIL}
[Thorium-232, dis. (pCIL)
1.5 16 2 1.2 0.9 19 1.1 09 0.7 06 0.6 11 09 0.9 1
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS

1998 - 2007

MONITORING WELL MW9

MWe MWE MWO  MWO MG MWS MV MWE MWS MW MWS MWS  MAS MWS MW MWS MWS  MWO MWE MWE MWD MWB MWD MWO  MWS MWe MWS  Mwe MWe
121/09 2/19/09 324/99 3/20/09 3/30/99 331/99 426/99 5/1/99 527/99 6/17/09 7/28/99 9/16/99 916/99 12/28/00 2501 501 328/ S/31/01 6/20/01 1/29/02 2/27/02 328/02 42302 S/28002 6/27/02 8/27/02 9/24/02 924/02 10/22/02 12/31/02
[pH (std units) 7.0 74 76 .7 77 77 Xl 75 7. 75
[Conductivity (umhos} 546 546 534 584 680 665 865 368 539 783
Total dissalved solids 354 364 337 404 475 472 629 25 374 567 242 a2 413
[ Total suspended solids <1, 1 2 o 0 o <1, <t0. <10, <10,
Hardness, total 190
J%
Bicarbonate 108 168 187
Alkalinity, Dissolved 97 78 9% 13
Alkalinity, total 110 130 84 130 130 130 97 88 138 153
Nitrate Nitrogen 17 14 08 25 25 25 27 1 1 2
JAmmonia, total Q [} 0 o 0 ] [ <. <. <t
[Calcium, dissolved 47 59 485 69.3 726
[Calcium, total 59.2 70.8 9.3 348 N6 521 331
Magnesium, dissolved 17 110 212 263 26 122 311 195 105 139 28 236
Sodium, dissolved 40 34 379 374 366 235 39 289 9.1 178 27 0
Potassium, dissalved 31 al 34 37 34 29 8.2 4 1.6 279 324 448
Sulfate 150 r=] 140 160 200 200 330 83 160 270 na 133 140
[Fluoride, total 0.5
[Chioride 14 16 16 15 15 14 1 1 1" 10 N4 264 N3
[Aluminum, dissolved <05 <0.1 <0.4 <0.1 <01 <0.1 <01 <0.2 <0.2
|Aluminum, total 0.041 0.38 <01
L Antimony, dissolved <0.003 <0.008 <0.008 <0.006 <0.006 «<0.008 <0.006 <0.008 <0.00% <0.001 <0.001
JAntimany, total «<0.001 <0.001 <0.001
Arsenic, dissolved 0.005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005
Arsenic. total <0.003 <0.01 <0.0% <0.04
Barium, dissolved <0.1 <0.1 <0.1 <0.1 <0.1
Barium, tota) 0.05
Beryflium, dissolved <0.002 <0.001  0.001 0.002 <0.001 <0.001
Berylium, total
Boron, total 008 <005 <0.05 <0.05
[Cadmium, dissolved <0.0002 <0.001  <0.001 <0.00%  <0.001 <0.001
Cadmium, tota)
Chromium, dissolved <0.005 <0.005 <0.005 <0,005 <0.005 <0.005
[Chromium, total
Cyanide, total <0.01
[Copper
[Copper, dissolved «0.02 <0.005 <0.005 <0.006 <0.005 <0005 <0.005 <0.005 <0.01 0.016 0.006
Copper, tota 0.002 <0.005 0.006
tron, dissolved <0.03 <01 <01 <0.1 <0.1 <01 <0.03 <0.03 <0.03
Iron, totat <0.03 <0.03 <0.03
Iron, suspended
Iron, Fermous (Fe2+)
Iron, Ferric (Fe3+) <003 <0.03 <0.03
Lead, dissolved <Q.005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005
0.002 <0.001 <0.005 <0.005
<0.01 <001  <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01
Mercury. dissolved <0.0002
Mercury, total «0.0001 <0.0001 <Q.0001
[Molybdenum, diss. (AR} 0122 0114 0094 0.184 0243 0.144 <0.005 0.0711 0.06 0.056
iMomenum, total
Nickel, dissolved <0.04 <001 <001 <001 <0.01 <001  <0.01
Nickel, total
Phospharous
Selenium, dissalved <0.005 <0.01 <001 <001 <0.01 <001 <001 <001
Selenium, tatal
|$ilv!r. dissolved <0.0002 <0.01 <001 <001 <0.01 <0.01
Silver, total <0.001 <0.001 <0.001
i Thallium, dissolved <0.001 <0,001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.00% <0.001
Vanadium, dissalved <0.01 <001 <001 «0.01 <001 <0.01
Thallium, total <0.001 <0.001 <0,001
Vanadium, total
Zinc, dissolved 0.005 0.04 0.01 001 007 <0.01 <0.01 <0.0%
Zing, total 0.01 <0.005 0.025
Uranium, dissolved 032 032 033 073 0.72 072 0.0016 0.3 0.82 13 046 044 0.4 026 0414 0197 0387 0472 0359 074 066 0389 0567 0.751 0.67 0.756 0.442}
Uranium, suspended 0.0036
[Uranium, total
(Thorium-228, dis. (pCIIL) 0
[Tharium-230, dis. (pCIIL} 0
| Thorium-232, dis. (pCilL} 0
0.4 1.7 08 18 <0.2
[Radium-226, total (pCIL)
130 560
140 550

NOTES: Mean and median statistic calculated using one-haf the detection mit (1/2 D.L.)
Results in mg/L unless otherwise notec

<= not detected al detection kimit shown
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TABLE 32. WATER QUALITY IN ALLUVIAL MONITORING WELLS
1998 - 2007
MONITORING WELL MW9

MW MW MWS  MWS  MWO  MWS MW MW MwWO MWS MWS MW MWS MW MWE MW MWS MwWe COUNT  ND % ND
1203102 1/30/03_2/28/03 3/27/03 _3/27/03_ 4/30/03 5/21/03 6/24/03 7/30/03 11/26/03  3/31/04 6/3V04 9/30/04 12/20/04 23/05 6/23/05 S/28/05 11/29/05 3/28/07

[PH (std units) 75 11 [) 0%
[Gonductivity (umhos) s46) 1 0 0%
 Total dissolved sofids 352 334 370! 16 [} 0%
Total suspended solids 078 10 8 80%
Hardness, total 190 1 0 o%
Carbonate 0 0 na
Bicarbonate 120 115 136.5] 6 [ 0%
Akalinity, Dissolved E 87.5] 4 o 0%
Alkainity, total 98 84 126 89 153 1168 126 13 o 0%
Nitrate Nitregen 08 27 1.81 185 10 o 0%

i Ammenia, total 0 <1.| 0.150 ol 10 10 100%

| Calcium, dissolved 58.8 56.4) 47 72.6] 58.9 59 7 ] 0%

! Calcium, total 64.7 331 91.6, 58.45 61,95 8 [] 0%
Magnesium, dissolved 20.3 18| 105 110] 267 207S| 14 [ 0%
[Sodium, dissolved 179 135 15.4 a1 40, 266 288 15 o %
[Potassium, dissolved 31 4 16 6.2] 35 332 14 o 0%

B Sulfate 132 131 112 % 330 1524 140 18 0 0%
Fluoride, total 05 0.5] 05 0.5 1 Q 0%
Chioride 26 15 27 10 31.4] 181 15 16 [ 0%
[Aluminum, dissolved <0.2 <0.2 <0.2 <0.2 <0.2) <0.1 <05 0.089 0.1 14 14 100%
Aluminum, total <0.2 <0.2 <0.1 <0.1 <0.2| 0.041 0.38] on 0.075] 8 8 75%
[Artimony, dissolved <0001  <0.001 <0.001 <0,001 <0Q.001 <0.001 <0.006| 0.002 0.001 16 16 100%
Antimony, total <0001  <0.001 <0,05 <0.08 <0.001 <0,05{ 0.0075 0.0005 7 7 100%
[Arsenic, dissolved <0,005 0.005] 0.0029 0.0025 7 6 86%
Arsenic, total <0.01 <0.01 <0.001 <0.001 <0.1 <0.001 <0.1| 0.0086 0.005 g 9 100%

' Barium, dissolved 0.049, <0.049 <0.1 0.050 0.05 6 5 83%
Barium, total 0.048| 0.048 0.05| 0.0490 0.049 2 o 0%
Beryflium, dissolved <0.001 0.002 0.001  0.00075| L] 4 67%
Beryllium, total 0 0| o o na
Boron, total <0.05 0.06] 0034 0.025] 4 3 75%
[Cadmium, dissolved «<0.0002 <0.001} 0.0004 0.0005 6 6 100%
;Cldm jum, total 0 0 Q [ na
[Chromium, dissolved <0005  <0.005| 0.0025 0.0025| 6 6 100%
[Chromium, tatal o 0| o o na
Cyanide, total <0.01 <0.01 0.005 0.005 1 1 100%
Copper [ ° [ 0 na
Copper, dissolved <0005 <0.005 <0.005 <0.005 <0.005] <0.005 <0,02| 0.004 0.0025| 16 14 88%
|Coppes, total <0.005 <0.005 <0.005 <0.01 <0.005] 0.002 0.01| 0.0032 0.0025 8 6 75%
tron, dissolved <0.03 <0.03 0.09] . . 0.036 0.0325| 12 1n 2%
Iron, total 0.03 <0.03 0.08) 0.03 0.015] (] 4 7%
Iron, suspended 0 ] na
Iron, Ferrous (Fe2+) 0.09] 0.09 0.09 0.09 0.08 1 [} 0%
Iron, Fermic (Fe3+) <0.03 <003 <0.03 <0.03| 0.02 0.015 S 5 100%
Lead, dissolved <0.005  <0.005( 0.0025 0.0025 7 7 100%
Lead, total <0005 <0.005 <0.05 <0.05 <0.005) <0.001 <0,05| 0.0072 0.0025 2 8 89%
[Manganese, diss. <0.01 <001 <0.01 <0.01 <0.01| 0.0050 0.005( 12 12 100%
[Manganese, total <0.0t <001 <0.01 <0.0t <001 0.005 0.005| 6 6 100%
[Mercury, dissolved <0.0002 <0.0002§ 0.0001 0.0001 1 1 100%
[Mercury, total <0.0001 <0.0001 <0.0001 <0.001 <0.0001| <0.0001 <0.001] 0.00011  0.00005| 8 8 100%
[Motybdenum, diss. 0.053 0,052 0.048] <0.005 0.243 0097 0.08255] 14 1 %
Molybdenum, total 0 0 0 0 na
Nickel, dissolved <0.01 <0.04| 0.0071 7 7
Nickel, total o 0| [ o
[Phosphorous [ 0 0
Selenium, dissolved <0.005 <0.0%| 0.0047 8 8
Selenium, total o 0
Silver, dissolved <0.0002 <0.01 0.0042 6 6
Silver, total <0.001  <0.001 <0.01 <0.01 <0.00t <0.001 <0.01{ 0.00163 8 8
[ Thallium, dissolved <0.001  <0.001 <0,001 <0.001 <0.001 <0.001 <0.001 0.001 0.0005) 16 16 100%
Vanadium, dissolved <0.01 <0.01| 0.0050 0.005 6 6 100%
| Thallium, total <0001 <0.001 <0.05 <0.1 <0.001 <0.1( 0.01107 0.0005 7 7 100%
Vanadium, total Q 0 na
2inc, dissolved 0.0188 0.0075 8 3 38%
| Zi | 0.008 <0.01 0.008 0.007| 6 2 33%

0.47 0.44  0.484 191 0.97 1.3 0.85 0.92 057 0434 0318 0441 0377 0.593 0.21 0.43 0.39 0.467 0674 0.556 0.47| 47 [ 0%

Uranium, suspended 0.002 0.002! 2 o 0%
Uranium, total 0.635 0635 t 0 0%
Thorium-228, dis. (pCiL) 0 1 1 100%
[Thorium-230, dis. (pCIL) 0 of 1 1 100%
0 0| 1 1 100%

0.8 0.2 . 0.79 0.6 8 1 13%
<0.2) <02 0.2| a0 o1 1 1 100%

o 0 o [ na

130 560 3450 345 2 [ 0%

140 550| 3450 a5 2 o 0%
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 115

7.3 Sump Water Quality

Water in the alluvium was intercepted by four collector trenches and sumps (Figure 10) that operated from
1990 to June 2002 (Section 4.2.3). During operations, water in the sumps contained moderate levels of
TDS (300 — 935 mg/L) and few dissolved metals, with the exception of zinc, molybdenum, and uranium
(Table 30). Sulfate, bicarbonate, calcium, sodium, and magnesium were the primary components of TDS
in the sump water.

Compared to samples from alluvial monitoring wells, the sump water generally contained 50 — 100% more
dissolved solids, and higher concentrations of molybdenum, uranium, and zinc. Water quality in the sumps
was nearly indistinguishable from water quality in well MW6, which had a slightly lower TDS and
comparable concentrations of molybdenum, uranium, and zinc.

Water quality in the sumps has generally improved since the sumps were shut down. TDS concentrations
in Sump decreased from 935 mg/L in May 2003 to 417 in March 2005, while zinc concentrations declined
from 0.232 mg/L to 0.045 mg/L over the same period.

Uranium in water samples collected from the sumps since 1998 are shown in Table 31. The trends of
uranium concentrations in the sumps is somewhat similar to the trends in Ralston Creek (Section 6.5.2),
although the sumps are much less affected by seasonality. After the sumps were turned off in June 2002,
uranium concentrations in Sump 1 increased due to a “first flush” of water through the alluvium.
Concentrations in the sumps have generally declined since that initial flush (Figure 39). Average annual
uranium concentrations in Sump 1 declined from 1.38 mg/L in 2003 to 0.89 mg/L in 2004 and 0.74 mg/L in
2007.

The sumps are slated for removal, in accordance with the Mine Reclamation Plan.

7.4 Seep Water Quality

Although numerous seeps exist below mine property along the access road where groundwater surfaces at
the contact between the alluvium and underlying bedrock, long-term monitoring of these natural seeps has
not been conducted. On mine property, seeps were somewhat limited while the sumps were in operation.
Two historical seeps on mine property included the “Parking Lot Seep” and the “Sump 3 Seep”.

Water quality was monitored in the “Parking Lot Seep” from January 1998 to August 2001. Uranium
concentrations were very consistent, and averaged 0.026 mg/L with minor variation throughout the
monitoring period (Table 31). The seep was removed in 2001 when the emergency storage ponds were
reclaimed and the area was regraded.

The “Sump 3 Seep” existed near MW9 and Sump 3. Here, water emanated from a low point in the fill
during the wet season. Since the sumps were shut down, water levels have risen in the alluvium and fill.
The seep is still in existence, and was sampled for uranium on August 8, 2007. The sample, labeled as
SchwartSpring, had a dissolved uranium concentration of 0.301 mg/L, which is about half the concentration
measured at Sump 1 in fall (September) 2007 (0.675 mg/L) and 60% higher than the concentration
measured in Sump 3 in spring (May) 2007 (0.185 mg/L). These results indicate that the water emanating
from the Sump 3 Seep is not identical to the water in the nearby sump, although it may be related to the
French Drain system previously installed at Sump 3.
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Table 30. Water Quality in the Sumps

Parameter Sumpl  Sump 1 Sump1l  Sump 1 Sump2 | Sump3  Sump4 Sump4 Sump4 Sump 4
11/15/99  5/21/03  12/16/03  3/22/05 | 11/15/99 | 11/15/99 11/15/99 11/25/03 3/22/05  12/16/06

Conductivity (tMhos) 671 535 752 463

Total diss. solids (mg/L) 410 935 424 417 340 510 300 236 252

Total susp. solids (mg/L) <4. <4. <4. <4.

Hardness, total (mg/L) 227 201 336 188

Bicarbonate (mg/L) 171 130 144 96 102

Alkalinity, total (mg/L) 102 141 130 118 100 114 96 96 84

Nitrate Nitrogen (mg/L) 0.5 0.7 1.5 0.9

Ammonia, total (mg/L) 0.29 <0.02 <0.02 <0.02

Calcium, diss. (mg/L) 146 78 79.3 44

Calcium, total (mg/L) 554 49 845 486 43.1

Sodium, diss. (mg/L) 54.8 26.1 20 17.3 39.1 39.8 275 8 12.3

Potassium, diss. (mg/L}) 4.6 9.29 26 6.1 33 3.6 <3. 39 3.3

Sulfate (mg/L) 150 451 150 174 139 268 110 37 59

Fluoride (mg/L) 0.6 0.6 0.6 04

Chloride (mg/L) 52 212 36 34 153 16 12.3 32

Aluminum, diss. (mg/L) <0.03 <0.2 <0.2 <0.2 0.04 <0.03 <0.03 <0.2 <0.2 <0.2

Aluminum, total (mg/L) <02 <02 04 <0.2 <0.1

Antimony, diss. (mg/L) <0.005 0.001 <0.001 0.001 0.006 <0.005 <0.005 <0.001 <0.001 <0.001

Antimony, total (mg/L) 0.001 0.001 0.002 <0.001 <0.001

Arsenic, diss. (mg/L) <0.005 <0.005 <0.005 <0.005

Arsenic, total (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01

Barium, diss. (mg/L) 0.042 0.037 0.038 0.046

Beryllium, diss. (mg/L) <0.001 <0.001 <0.001 <0.001

Boron, total (mg/L) 0.07 0.07 0.07 <0.05

Cadmium, diss. (mg/L) <0.001 <0.001 <0.001 <0.001

Chromium, diss. (mg/L) <0.005 <0.005 <0.005 <0.005

Cyanide, total (mg/L) <0.01 <0.01 <0.01 <0.01

Copper, diss. (mg/L) <0.005  <0.005 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005  <0.005 0.001

Copper, total (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005

Iron, diss. (mg/L) <0.03 <0.03 0.05 <0.03 0.06 <0.03 <0.03 0.14 <0.03

Iron, total (mg/L) 0.045 0.05 1.31 <0.03 0.47

Iron, Ferrous (Fe2+) <0.03

Iron, Ferric (Fe3+) (mg/L) 0.045 13 0.46

Lead, diss. (mg/L) <0.005 <0.005 <0.005 <0.005

Lead, total (mg/L) <0.005 <0.005  <0.005 <0.005  <0.005

Magnesium, diss. (mg/L) 21.5 56.4 26 31 19.1 303 16.2 12 13.6

Manganese, diss. (mg/L) 0.09 0.02 <0.01 <0.01 <0.01 0.32 <0.01 <0.01 0.02 <0.01

Manganese, total (mg/L) 0.02 0.02 0.05 <0.01 0.02

Mercury, diss. (mg/L) <0.0002 <0.0002 | <0.0002 <0.0002

Mercury, total (mg/L) <0.0001  <0.0001 <0.0001 <0.0001  <0.0001

Molybdenum, diss. (ing/L) 0.119 0.067 0.057 0.081 0.12 0.073 0.059 0.024 0.015 0.015

Nickel, diss. (mg/L) <0.01 <0.01 <0.01 <0.01

Selenium, diss. (mg/L) <0.01 <0.01 <0.01 <0.01

Silver, diss. (mg/L) <0.0002 <0.0002 | <0.0002 <0.0002

Silver, total (mg/L) <0.001 <0.001 <0.01 <0.001 <0.01

Thallium, diss. (mg/L) <0.01 <0.001 <0.001 <0.001 <0.01 <0.01 <0.01 <0.001 <0.001 <0.001

Vanadium, diss. (mg/L) <0.01 <0.01 <0.01 <0.01

Thallium, total (mg/L) <0.001 <0.001 <0.001 <(.001 <0.001

Zinc, diss. (mg/L) 0.03 0.03 0.02 <0.01

Zing, total (mg/L) 0.232 0.066 0.045 0.013 0.01

Uranium, diss. (mg/L) 1.62 0.74 0.873 0.11 0.0962 0.0988

Uranium, suspended (mg/L) 0.004 0.0005

Radium-226, diss. (pCi/L) 149 6.3 48 0.7 0.3

Radium-226, susp. (pCi/L) 0.5 <0.1

Note: See Table 31 for additional uranium analyses for water samples collected from the sumps, 1990 — 2007
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Table 31. Uranium Concentrations in Sumps and Seep, 1998 - 2007
Sump 1 Sump 2 Sump 3 Sump 4 Parking Lot Seep
1/28/98 0.2100 1/28/98 0.3100 1/28/98 0.2900 1/28/98 0.0920 1/28/98 0.0197
2/24/98 0.4200 2/24/98 0.3500 2/24/98 0.3600 2/24/98 0.0980 2/24/98 0.0202
3/26/98 0.8400 3/26/98 0.6000 3/26/98 0.8300 3/26/98 0.2900 3/26/98
4/29/98 3.4000 4/29/98 2.8000 4/29/98 2.1000 4/29/98 1.2000 4/29/98
5/28/98 0.4700 5/28/98 1.2000 5/28/98 1.1000 5/28/98 0.2700 5/28/98
6/29/98 0.1700 6/29/98 0.3500 6/29/98 0.5000 6/29/98 0.1600 6/29/98 0.0244
7/30/98 0.2200 7/30/98 0.2900 7/30/98 0.6000 7/30/98 0.2100 7/30/98 0.0263
8/31/98 0.1400 8/31/98 0.2200 8/31/98 0.4000 8/31/98 0.1500 8/31/98 0.0210
9/30/98 0.1800 9/30/98 0.2900 9/30/98 0.3600 9/30/98 0.1400 9/30/98 0.1200
10/28/98 0.2600 10/28/98 0.3100 10/28/98  0.3400 10/28/98 0.1200 10/28/98 0.0275
11/25/98 0.2300 11/25/98 0.3500 11/25/98  0.4500 11/25/98 0.1100 11/25/98 0.0281
12/17/98 0.2400 12/17/98 0.3400 12/17/98  0.3700 12/17/98 0.1100 12/17/98 0.0257
1/26/99 0.3100 1/26/99 0.3800 1/26/99 0.3400 1/26/99 0.1100 1/26/99 0.0244
2/25/99 0.0360 2/25/99 0.3900 2/25/99 0.0332 2/25/99 0.1000 2/25/99 0.0255
3/24/99 0.3300 3/24/99 0.3400 3/24/99 0.3000 3/24/99 0.1200 3/24/99 0.0169
4/29/99 0.0058 4/29/99 1.1000 4/29/99 0.9000 4/29/99 0.2900 4/29/99
5/28/99 0.2800 5/28/99 0.3300 5/28/99 0.0006 5/28/99 0.1800 5/28/99
6/23/99 0.2000 6/23/99 0.2800 6/23/99 0.4000 6/23/99 0.2100 6/23/99 0.0160
7/27/99 0.3000 7/27/99 0.3200 7/27/99 0.3900 7127199 0.1400 727799 0.0260
8/31/99 0.3700 8/31/99 1.1000 8/31/99 0.8200 8/31/99 0.2600 8/31/99 0.0380
9/29/99 0.7500 9/29/99 0.4600 9/29/99 0.4800 9/29/99 0.2100 9/29/99 0.0380
10/29/99 0.3500 10/29/99 0.4400 10/29/99  0.4700 10/29/99  0.1400 10/29/99 0.0316
11/30/99 0.3300 11/30/99 0.3600 11/30/99  0.4300 11/30/99  0.1200 11/30/99 0.0317
12/22/99 0.3500 12/22/99 0.3900 12/22/9%  0.4500 12/22/99 0.0344 12/22/99 <0.0002
1/27/00 0.5400 1/27/00 0.4300 1/27/00 0.4700 1/27/00 0.1400 1/27/00 0.0300
2/24/00 0.3700 2/24/00 0.3000 2/24/00 0.3200 2/24/00 0.1000 2/24/00 0.0239
3/29/00 0.4500 3/29/00 0.0340 3/29/00 0.3700 3/29/00 0.1200 3/29/00 0.0228
6/29/00 0.2700 6/29/00 0.0040 6/29/00 0.3200 6/29/00 0.1200 5/31/00
9/29/00 0.4800 6/29/00 0.0040 8/31/00 0.0042 9/29/00 0.1400 6/29/00 0.0265
11/7/00 0.4900 9/29/00 0.2600 9/29/00 0.3500 11/7/00 0.1300 7/27/00
12/19/00  0.4500 11/7/00 0.4100 11/28/00  0.2500 12/19/00 0.1400 8/31/00
3/1/01 0.8200 12/19/00 0.4500 12/19/00  0.2600 3/1/01 0.1000 9/29/00 0.0225
3/28/01 0.6800 3/1/01 0.2900 1/30/01 0.2700 3/28/01 0.1100 11/7/00 0.0220
5/3/01 0.4870 3/28/01 0.2400 3/1/01 0.2200 5/3/01 0.0441 12/19/00 0.0250
5/29/01 0.5390 5/3/01 0.1790 3/28/01 0.1100 5/29/01 0.2050 3/1/01 0.0230
6/21/01 0.3080 5/29/0t 1.1300 5/3/01 0.0800 6/21/01 0.1540 3/28/01 0.0220
711/01 0.3550 6/21/01 0.2250 5/29/01 0.2100 70 0.1420 5/3/01 0.0321
8/23/01 0.2890 711/0 0.2060 6/20/01 0.1540 8/23/01 0.2080 5/29/01 0.0068
9/17/01 0.3270 8/23/01 0.1410 7/11/01 0.1660 9/17/01 0.0640 6/21/01 0.0115
10/24/01 0.2420 9/5/07 26.8 3/28/07  0.1850 10/24/01 0.0695 7111/01 0.0120
12/18/01 0.2610 12/18/01 0.0719 8/23/01 0.0193
1/22/02 0.3600 1/22/02 0.0597 Removed
2/26/02 1.01 2/26/02 0.0886 -
5/29/02 0.9820 3/28/02 0.2330 ‘
6/25/02 0.4900 4/24/02 0.2530 «
9/24/02 1.4000 5/29/02 0.1570 “
9/24/02 1.5200 6/25/02 0.0853 “
12/31/02 2.1300 8/27/02 0.0802 “
12/31/02 2.7000 9/24/02 0.1600 “
1/30/03 1.6200 9/24/02 0.1660 “
2/26/03 2.1500 10/31/02 0.1190 “
3/26/03 1.9600 11/22/02 0.1010 “
3/26/03 2.1000 12/31/02 0.3230 *
4/29/03 2.0000 12/31/02 0.3600 “
5/21/03 1.6200 1/30/03 0.2670 “
6/23/03 1.2000 2/27/03 0.2140 “
7/29/03 0.6500 2/27/03 0.2300 “
9/26/03 1.2000 3/27/03 0.2350 “
11/25/03 0.8000 3/26/03 0.1100 “
12/16/03 0.7250 4/29/03 0.2000 “
2/25/04 0.6100 5/21/03 0.1500 “
3/30/04 0.7170 6/23/03 0.2000 “
4/28/04 0.9740 7/29/03 0.6700 “
7/28/04 0.7990 9/26/03 0.1700 “
8/30/04 1.0000 11/25/03 0.1030 “
10/1/04 0.5720 3/30/04 0.0795 “
10/29/04 0.7650 4/28/04 0.1210 “
11/30/04 1.0600 5/15/04 0.103 “
12/29/04 0.5450 7/28/04 0.1180 “
1/25/05 0.9010 8/30/04 0.1170 “
2/28/05 0.8240 9/30/04 0.0782 “
3/22/05 0.8730 10/29/04  0.0655 *
4/21/05 1.2000 11/30/04  0.0796 “
5/31/05 0.8560 12/29/04 0.1140 “
6/22/05 0.7680 1/25/05 0.1230 “
8/30/05 0.7240 2/28/05 0.0873 “
9/30/05 0.8240 3/22/05 0.0962 “
10/26/05 1.1000 4/21/05 0.0898 “
11/30/05  0.8620 5/31/05 0.1510 “
12/31/05 0.5790 6/22/05 0.1740 “
1/31/06 0.5680 8/30/05 0.1100 “
2/27/06 0.4910 9/28/05 0.1910 “
9/6/07 0.675 10/26/05 0.2090 “
11/30/05  0.1140 *
12/31/05 0.0722 “
12/16/06 0.0988
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Figure 39. Uranium Concentrations in Sumps, 1990 — 2007

Shown in (a) arithmetic scale and (b) logarithmic scale
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7.5 Shallow Bedrock Water Quality

Two monitoring wells were installed in the shallow bedrock on the hillside above the mine, MW10 and
MW11 (Section 4.1.1). Both wells are located far above the mine (Figure 5), in bedrock undisturbed by
mining, and represent background bedrock water quality. MW10 could not be sampled, due to poor
completion. MW11 was sampled ten times between February 1999 and July 2001. Results indicate that
groundwater in the shallow bedrock is calcium-bicarbonate'® type water with low to moderate dissolved
solids and near-neutral to slightly basic pH (Table 32). Dissolved uranium averaged 0.29 mg/L with a
median value of 0.033 mg/L. Molybdenum was below detection.

Table 32. Water Quality in Shallow Bedrock

MW11 MWwWi1 MWi11 MW11 MWI11 MWil MIN MAX MEAN MEDIAN | COUNT ND %
2/17/99 3/25/99 4/21/99 5125199 122/01 1/2/01 ND
pH 82 74 79 7.3 73 82 7.70 7.65 4 0 0%
Conductivity 259 234 348 197 197 348 259.5 246.5 4 0 0%
Total diss. solids 199 164 340 121 121 340 206.0 181.5 4 0 0%
Total susp.solids 351 120 50.7 64.7 35.1 120 | 67.625 517 4 0 0%
Carbonate <l10. 10 10 5 5 i 1 100%
Bicarbonate 51 51 51 510 51 1 0 0%
Alkalinity, Diss. 69 100 69 100 845 845 2 0 0%
Alkalinity, total 110 69 5t 51 110 76.7 69 3 0 0%
Nitrate Nitrogen 0.4 <0.1 1 <0.1 1 0.48 04 3 1 33%
Ammonia, total 0 0 <l. 0 <l. 0.167 0 3 3 100%
Calcium, diss. 5.5 5.5 5.5 5.5 5.5 3 0 0%
Magnesium, diss. 38 38 38 38 38 1 0 0%
Sodium, diss. 14 14 14 14.0 14 1 0 0%
Potassium, diss. 0.4 04 04 0.40 04 1 0 0%
Sulfate 36 37 88 50 36 88 52.8 435 4 0 0%
Fluoride, total 02 02 02 0.200 02 1 0 0%
Chloride 5 S 5 S S 5 5.0 5 4 0 0%
Aluminum, diss. 04 <0.4 <0.4 0.400 0.4 1 0 0%
Antimony, diss. <0.003 <0.001 <0.001 <0.003 0.001 0.001 2 2 100%
Arsenic, diss. <0.003 <0.003 <0.003 | 0.0015 0.0015 I l 100%
Barium, diss. <0.02 <0.02 <0.02 0.010 0.01 1 1 100%
Beryllium, diss. <0.002 <0.002 <0.002 0.001 0.001 3 1 100%
Cadmium, diss. <0.0002 <0.0002 <0.0002 0.0001 0.0001 1 1 100%
Chromium, diss. <0.005 <0.005 <0.005 0.0025 0.0025 1 1 100%
Copper 0.005 0.005 0.005 0.005 0.005 1 0 0%
Iron, diss. 02 <0.2 <0.2 0.200 0.2 1 0 0%
Lead, diss. <0.002 <0.002 <0.002 0.0010 0.001 1 1 100%
Manganese, diss. <0.01 <0.01 0.01 0.005 0.005 1 1 100%
Mercury, diss. <0.0002 <0.0002  <0.0002 ] 0.0001 0.0001 1 | 100%
Molybdenum, diss <0.01 <0.005 <0.005 <0.01 0.004 0.00375 2 2 100%
Nickel, diss. <0.04 <0.04 <0.04 0.020 0.02 1 I 100%
Selenium, diss. <0.005 <0.005 <0.005 0.003 0.0025 1 1 100%
Silver, diss. <0.0002 <0.0002 <0.0002 | 0.0001 0.0001 1 1 100%
Thallium, diss. <0.001 <0.001 <0.001 <0.001 | 0.0005 0.0005 2 2 100%
Vanadi diss. <0.01 <0.01 <0.01 0.005 0.005 1 1 100%
Radium-226, diss. 1.8 1.8 1.8 1.80 1.8 1 0 0%
Radium-226, susp. 1 1 1 1 1 1 0 0%
Uranium, susp. 0.004 0.004 0.004 0.004 0.004 1 1] 0%
Uranium, total 0.0017 0.0017 0.0017 | 0.0017 0.0017 1 0 0%
2/17/99 3/25/99  4/21/99  5/25/99  1/2/01 1/2/01
Uranium, diss. 0.019 0.0625 0.047 2.63 0.008
2/5/01 3/5/01  5/31/01  6/20/01  7/25/01
0.007 0.057 0.0013 0.0101 0.055 0.0013 2.63 0.290 0.033 10 0 0%

Notes: All results in mg/L except conductivity (nmhos/cm) and pH (standard units).
Mean and median statistic calculated using one half the detection limit (1/2 D.L.)

19 At pH less than 8, bicarbonate can be calculated from total alkalinity using the relationship HCO; = T.Alk/0.8202 (Hem, 1985).
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7.6 Underground Mine Water Quality

The chemistry of groundwater entering the mine is known from samples collected from seeps, drips, and
flows occurring from coreholes, faults, and bulkheads in the underground workings (Figure 5). These
samples are affected to varying degrees by chemical loading from contact with wall rocks and minerals
exposed to oxidizing conditions within the mine and are not necessarily representative of the background
quality of bedrock groundwater”®. They do, however, provide insight to the variability of water quality
from different underground levels, rock types, and structures within the mine. The number of samples
collected at each location within the underground workings is listed in Table 27. Sampling locations are
described in Table 33. Locations above the Steve level are grouped as “shallow mine” while those at or
below the 700 level are included in “deep mine”analysis. Samples collected after the water level in the
mine had submerged many of the deep mine locations are discussed separately as “reflooded mine water.”

Quarterly samples were collected from most underground stations during 1998 and 1999. Sampling
stations located in the Minnesota and Steve levels were generally dry except in the spring, and therefore,
only one sample was collected from each of the upper stations (WASH, CO, ILLRS, 146, and MINN}) in
May 1999.

Seasonal variation in flow rate is evident in the lack of water at sample stations in the upper levels during
the summer, fall, and winter months. The rates of groundwater inflow to the mine (Section 5.2.1) also
show a seasonal variation. However, no significant seasonal variation in flow or chemistry at the deeper
underground sampling stations is evident.

2 Samples from corcholes drilled into virgin rock may be considered representative of bedrock water quality peripheral to the
mine. These samples include: 7J2, 15B13, 19D15(Fe), 19D15(Mn), and 19D16.
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Table 33. Locations of Underground Water Quality Samples

Station Name | Mine Level: Northing Easting Elevation ;| Description

MINN M‘{‘:j:;"a 732,148.0 | 2,061,436.0 | 6832.0 | Minnesota level, near Glory Hole

Wash Steve Level | 732,406.0 | 2,061,624.0 6608.0 | Steve level: seeps from Washington chutes

CO Steve Level | 732,144.0 | 2,061,443.0 6600.0 | Steve level: Colorado drift bulkhead

ILLRS Steve Level | 732,280.0 | 2,061,551.0 | 66000 | Steve level: seeps from boards in Iilinois

Steve Adit | SteveLevel| 732.280.0 | 2,061,510 | 6609.0 | Steve level: seeps from boards in Ilinois
raise (assumed location)

146 Steve Level i 732,078.0 i 2,061,399.0 6601.0 : Steve level: pond behind air regulator

2Adit n/a 733,353.0 | 2,061,111.0 6601.0 ! Pool behind berm

2A n/a 733,368.0 2,061,001.0 6573.0 i Rt heading in decline, below intersection

700ILL 700 732,435.0 i 2,061,323.0 5871.0 i Fracture (along Illinois Fault)

779 700 731,980.0 | 2,059,953.0 5866.0 : Pool (composite sample from pool)

712 700 731,974.7 1 2,059,926.7 5887.6 | Corehole, intermittent flow (drip/low flow)

1108 1100 732,283.0 i 2,061,263.0 5459.0 : Bulkhead (composite)

15B 1500 732,223.0 | 2,061,001.0 5040.0 ; Bulkhead (composite)

15B13 1500 732,252.2 ¢ 2,060,996.2 5043.6 : Corehole at drill station 15B

16G 1600 732,038.0 | 2,059,681.0 4950.0 | Corehole flowing through muck (Fe ppt)

1730 1700 731,698.0 i 2,060,108.0 4851.0 i Leyner hole

19D15(Fe) 1900 731,629.3 i 2,060,770.7 4613.5 | Corehole at drill station 19D, Fe staining

19D16(Mn) 1900 731,628.7 : 2,060,771.7 4613.0 | Corehole at drill station 19D, Mn staining

19C16 1900 731,742.7 + 2,060,370.7 4607.4 | Corehole at drill station 16C

1955 Decline 1955 731,548.0 | 2,060,588.0 4605.0 : Standing water

JOS2026 2000 731,615.0 i 2,060,206.0 4612.0 i Stope water (Johnson Ore Shoot)

RMW n/a n/a n/a n/a Raw mine water

RMW&S n/a n/a n/a n/a Raw mine water plus sumps

UGM n/a n/a n/a n/a Bottle roll on underground low-grade muck

Note: Northing and easting given in State Plane coordinates, elevation is NAD 27

7.6.1 Deep Mine Water

The chemistry of water in the underground mine varied with location during operation. Water flowing into
the mine along discrete structures (e.g., the Johnson Ore Shoot, the Illinois Fault, or the West Rogers Fauit)
and at different levels was observed to have different chemical characteristics (Table 34). In general, water
seeping into the deeper levels of the mine was a well-buffered magnesium-calcium-sulfate, calcium-
sodium-sulfate, or sodium-sulfate type (Figure 40) with moderate to high dissolved solids (507 to 6,990
mg/L) and alkaline pH (7.5 to 9). Concentrations of sulfate (460 mg/L median concentration) gross alpha
radiation (3,000 pCi/L median concentration), and gross beta radiation (450 pCi/L median concentration) in
deep mine water generally exceeded their respective groundwater standards of 250 mg/L, 15 pCi/L, and 8
pCi/L. The trace metal content of the water was variable with some locations showing elevated uranium
(up to 180 mg/L) and molybdenum (up to 4 mg/L) concentrations. The highest uranium and molybdenum
concentrations were observed on the 700 level and were associated with standing pools (779) or fractures
along the Illinois fault (700111). Water from the deeper workings also displayed sporadic concentrations of
nitrate (40 mg/L maximum), antimony (0.151 mg/L maximum), iron (1.3 mg/L maximum), and manganese
(0.34 mg/L maximum) which exceeded groundwater standards.
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TABLE 34. WATER QUALITY AT UNDERGROUND SAMPLING STATIONS IN THE LOWER MINE LEVELS

Parameter TRILL 700ILL 700ILL 700ILL J00ILL 700ILL] 779 719 719 719 77| a2 702] 1108 TI08 1108 1108 1108 T5B] 15BI3  15B13 T6G 16C 16G  16G  16G| 1730 1730 1730
0,0/98 11/12/98 12/15/98 324199 6/17:99 _6/23/99] 820,98 8/31/98 12/16:98 3/23/99 6/23/99] 82098 8/3L98 9 12/15/98 322009 _621/99]  9,0/98] 1112198 1215098 9/9/98 11/11/98 12/14/98 3/23/99 _6/23/99] 8/20/98 9/2/98 12/14/98 3/23/99
PH (Sd_ Units) £l (X 3 78 82 79 Al 75 19 B T 32 35 g ¥2 81 34 B 5 78 33 %9 T 83 79| 32 32 3 73
Conductivity, specilic (uS‘cm) 5390 5150 4390 3820 ss0 1010 1000 990 %46 1760 %4 851 1290 1 1050 1000 1230 1430 1400 1350 1380 1400 1520 1560 1170 1150 1300 1680
Tota dissolved solids (ng/L} 6810 5960  S120 3920 6090| 7172 156 767 692 1500 668 so4] 1020 848 753 706 on2 864 946 1040 1060 1040 110 1210} 876  $98 1000 1360 1130 1010 1050)
 Total suspended solids (mg/L.} 30 308 209 136 <10, 149 1 3 15 <10 7.7 <2 <L 2 6 6 <o, 4 8 6 <10 4 s 3 [—T) s <1 H 3 <lo. 142 i
Alkatinity, Dissolved (mg/l. 360 520 260 350) 300 370 140) 310
Al tal (o 300 330 270 220 240 340 350 300 260 310 00 2% 940 380 590 190 160 180 170 280 270 320 280 300 320
Hardness. lotal (mg/L) 3700 3700 3300 530 470 1000 3300 20| 630 550 520 120 110 00 420 420 0 590 710 320 320
Ammonia, total (mg/L’ 0 ° 0 <1 0 0 0 [ [ <1, t 0 0 <l [ ° 0 <1 0 2 <1
Nitrate Nitrogen (mg/L} 36 25 67 08 40 29 22 <01 <01 0.1 <0.1 29 33 13 08 85 04 <01 <01 <05 <01 04 <01 <01 DS 32 29 1 23 20 <0.1 07,
Calcium, dissolved (mg/L; 450 640 520 560 95 85 100 % 83| 99 97 9l 100] 33 30 30) 110 120 120 4] 92 91 16 120 83 82
Sodivm. dissolved (mg/L} 7 67 60 [ 20 18 18 24 221 43 40 37 43 280 29 280/ 130 150 150 180 36 36 37 39 220 210
Potassium. dissolved (mg/L 6 26 I3 28 [ 59 3 51 28 61 53 5 538 62 6.1 63 39 39 1 43 65 3 82 91 59 53]
Sulfate (mg/L) 4100 3800 3200 2600 a00| 250 250 270 250 260 210 470 350 3w 2 390 340 350 350 aso| 550 560 5% 640  660] 380 380 440 60 470 440 440
Chioride (mg/L) 23 50 26 28 23 8 7 6 5 5 5 10 10 10 10 12 50 26 25 24 28 24 24 27 29) H 5 8 6| 2% 25|
Fluoride. total (mg/L} 16 06 05 02 02 02 0.4 04 04 53 54 08 08 09 02 02 03|
| Atuminum, dissolved (mg/L) <05 <05 <05 <05 <05 <05 <0.5 <05 <0.5 <05 <05 <0.5 <05 <05 <05 <05 <05 <05 <05 <05 <05
[Antimony, dissalved (mg/L, 0012 0015 0151 0008 <0.006 0008 <0.006 <0008 <0.006 0.068
Antimony. total (mg/L: <003 018 016 <003 <003 <0.3 <003 0014 <0.03 004 <003 <0.03 «0.03
Arseniic, dissolved (mg! <0001  <0.003 0016 0018 <0005 <0001] <0001  <0.003 0.004 0002 <0003 0016 0.019 0.007 <0.005
Arsenic, total (mg/L <05 0.006 006 005 0.028 <005 <005] <005 <0.001 <0.05) 0016 <0.05 0.005 <005 <005 0022 <005 <0.05|
Barium, dissotved (gL <0.5 002 05 <05 <0.5 <05 05 <002 <05| <002 <05 003 05 <05 <05 0.5
Barium, total (mg/L} <01 <002 007 007 005 004 0.04] <002 <002 <002 002 0.03 003 004 004 004 0.03 0.03
Beryllium, dissolved (mg/L; 001 0.006 <0002 <0002 <0.002 <0002 <0002 <0002 <0.002 <0002
Beryllium. total (mg/L.. 0.01 0002 0002 <0001 <0001 0.001 <0.001 <0.001 0001 <0.001 <0.001 <0.001
[Boron. total (mg/L}
Cadmium, dissolved (mg/L 0.0023_<0.0004 <0.0002 ~0.0002__ <0.0004 <0.0002___<0.0004 <0.0002_<0.0004 <0.0004
[Cadmium. total (ing/L} <002 <0003 <0.003 =0003  <0.003| <0802 <0.002 <0.002 <0003 ~0.003
Chromium, dissolved (mgiL) <0005 <0.005 <0.005 <0005 <0.005 <0005 <0.008 ' <DO0S  <0.005 <0.005
Chromiun, total (mg/L; <005 <0.005  <0.005 <0005 <0005] <0005 <0.005 <0.005 <0005 <0.005
Copper. dissolved (mg/L} 002 <002 <002 005 003 002 <002 004f <002 <002} <002 <002 <002 004) -002f <002 <002 002 <002 <002 <002 002| <002 <002 <002 <0.02|
iron, divsolved (mg/L) <003 <003 <003 <003 <003 003 <003 <003 003 <003 <003 <003 <003 <003 <003 <003 003 <003 <003 _ <003
Lead, dissolved (mg/L; <0001 <0.002 00013 0.0019 00608 <0.0004] 0.0034 <0002 <0.001]  <0.002 <0002 <0.002 00012 <0.0005
Lead, totat (mg/L) <0.3 <0.002 004 004 0004 002 <002| <008 <0.002 <0.05| <0.002 “0.05 <0.002 <002 <002 <0002
[Magnesium, dissolved (mg/L; 610 S0 4% 690 k) 62 180 180 59 46 92 7 7 96| 14 9.8 75 84 30 30 30 32| 91 83 100 110
Manganese, dissolved (mg/L; <001 <001 <00l 0.01 034 023 009 w01 <001 <001 002 <001 <001 002| <001 0.02 0.02 <ol 002 003 003 004 o001 o001 om 003
Mercury. dissolved (mg/] ~0.0002_<0.0002 <0,0002 ~0.0002_<0.0002 <0.0002___<0.0002 <0.0002_<0.0002 <0.0002
Mercury, total (mg/L; <0.0002 200002 <0.0002 00002 <00002| <0.0002 <0.0002] <0.0002 <0.0002 <0.0002
Molybdeaum, dissolved (mg/L, 208 LI3 ) 909 0.09 0.03 0.02 002 002 222
Molybdenums. total (mg/L 305 s 307 0029 0022) 03 0.028] 0.014 157 182
Nickel, dissolved (mg/L; <004 <004 0.07 <004 <004 <004 <004 <004 <004 <0.04
Nickel. total (mg/L} <02 008 007 w002 -o02| <002 <0.02] <002 002 <002
Sclenium, dissolved (/L <0005 <0.005 =0.005 <0805 <0.005 <0005 <0.005 <0005 <0.005 <0.005
Sclesium, total (mg/L.; <0.5 <005 <0.05 <005 <005] <005 <0.05 <0.05 <005 <005 <0.05 <0.05
Silver, dissolved (mg/L; <0001 <0.0004 <0.0002 <0.001  <0.0004 <0001 <0.0004 <0.001 <0.0004 <0.0004
Sitver, total (mg/L} 015 0025 002} <0005 <0.005|  0.009 <0.005 <0.005 0013 0011 0.006 0.008]
Thallium, dissolved (mg/ 0003 0001 <0.001 <0001 <0.001 <0001 <0.001 <0.001 _<0.001 0.002
Thallium, total (ag/L 03 <003 <0.03 003 <ani] <003 <0.03] <005 <003 <0.03 <003 \mﬁr
Vanadium. dissolved (mg/L <001 <001 <0.01 <001 <001 <001 <001 <001 <00t <0.01
[Vanadium. total (mg/L) <005 <0005  <0.005 <0005 <0.005| <0005 ~0.005 <0.005 <0.005 <0005 <0.005 <0.005
Zine. dissolved (mg/L; 0238 0329 0309 0327 0244 0017 0016 0016] 004 0845 0033 0009|0005 <0005 <0005 <0005 <0.005 0021 0021 002 0.043 <0.005
[Uranium, dissolved (pCi/L. 150 110 83 49 130 P 60 41427 0.4 0.36 88 52 4 32 71 0.56 050 00118 00047 00112) 0025 0018 0046 0029 0.035 98 95 12 2 15 s 56
[Thorum-228. dissolved (pCilL; [X] 05 [] 02 [ 0 g 9| O [ [H) 0 04 0|
[Thorium-230, dissolved (pCiL L5 9 07 586 04 0.1 o [ 03 0.1 06 07 09 06|
 Thorium-232. dissolved (pCV/L.} 0 06 0 06 0 0 0 0 ° 0 0.6 0 05 0
Radium-226, dissolved (pCirL} 124 187 139 453 31 440 483 45| 204 184 17.1 146 15 3.5 3 2 41 537 507 608 16 27
Gross Alpha, dissolved (pCi/L | 90000 22000 42000 24000 8900 650 10000 3100 2000 700 370 71 38 2 41 13000 5800 6800)
Gross Beta. dissolved (pCilL} 34000 53000 46000 1800 7900 130) 180 2600 2000 160 310 36 27 15 39 1700 6300 180
NOTES: Original lab data for Station JOS2026 on 12/14/98 reported TDS us 12 mg/L.. Value was converted w 1,200 mg/L. based on ratio of TDS to SC in 4 other sample
Mean and median statistic calculated using oae half detection limit (1/2 DL
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TABLE 34. WATER QUALITY AT UNDERGROUND SAMPLING STATIONS IN THE LOWER MINE LEVELS

Parameter TDISFe) 19DINFe) 1IDISFs)] I3DI6(Mn) 15DI6(3m) 19DI6(Ma) 19D16(Mn) 19DI6(Mm)]  19CI6 16 I9CI6  I9CI6] JOS2026 ) JOS2026 JOS2026  JOS2026] 1955 Decline 195 Decline 1955 Decline 1955 Decling] MIN = MAX | MEAN  MEDIAN
1211498 323199 6121199 £/20/98 912198 12/14/98 3123199 62199] 1171198 12/1498 32299 621:99]  820/98 9298 12014198 3722199 6721/99 11/11/98 12/14/98 3123199 6121199
[pH (Std. Units) 79 75 3| 71 32 3 T 1 [ 77 77 78 ] %4 75 51 84 34 7R 7 83 75 5 313 310
(Conductivity, specitic (uS‘cm’ 1880 1470 1460| 1460 1540 315 1590 1590/ 1450 430 1420 1430| 1740 1730 1520 1660 1670 1930 1770 1020 307|807 5540 | 1688 1440
Total dissolved solids (mg/L} 1440 1040 1020 1080 1090 522 1070 1080 10 120 1090 1100| 1410 1430 1200 120 1300 1560 1420 692 507|507 6990 | 1453 1050
Tutal suspended solids (mg/L} 319 6 <10. 286 <1 3 10 <10 9 12 6 <10 3 3 574 185 <10/ 389 9.1 336 <o} © 330 | 769 5
|Alkatinity, Dissolved (mg/l. 330 330 210 170 230] 140 520 298 310
Alkalinity. tota (m, 70 330 300 310 250 330 260 220 210 150 150 160 170 260 240 230 150 940 289 280
Hardness. total (mg/L) 540 250 240 53 490 %50 580 530 460 640 600 53 3700 23 520
|Ammonia, total (mg/L) [ a <l 4 0 <l ] 0 [ < i 0 <k 5 0 0 <1 0 5 03625 [
Nitrate Nitrogen (mg/L} <0.1 <01 <0.5 <0.1 07 0.1 <0.1 <0.5 04 0.1 04 <05 2.9 14 08 13 0.5 0 13 33 2| <ot 40 4.49 05
3 140 470 7 67 JK} 14] 110 1o 19| 130 120 120 130 140 130 87 14 640 140 100
240 214 260 270 160 260 140 140 149 130 180 170 180/ 190 180 1ol 18 290 134 145
Polassium, dissolved (mg/L 12 T [ 78 B 92 a5 a5 a6 5 46 a5 a9 34 79 33 37 28 s 3
Sulfate (mg/L} 690 440 440 450 450 1% a60 460| 590 590 540 550 790 800 680 730 720 780 720 280 180} 180 4360 753 460
Chioride (mg/L) 29 17 26 27 32 9 27 27 24 24 24 22 34 34 28 2 27 29 29 14 uj s 50 21 24
Fluoride. total (ng/L} 12 24 L7 04 0. 07 0% 06 0.6 02 54 12 0.6
Atuminum, dissolved (mg/L <0.5 <05 <035 <0.5 <0.5 <0.5 <05 <05 <0.5 <0.5 <0.5 <05 <05 025 025
(Antimony, dissolved (mg/L. <0.006 <0006 R <0006 <0006 6037 0074 0006 0151 | 0024 0004
Antimony, total (mg/L; <0.03 “0.03 <003 <0.03 0014 <03 [ 0043  o01S
Arsenic. dissolved (mg/L] 0.005 0.006 <0.003 <0005 <0005 <0.003 <0001 0019 | 0005 00025
| Arsenic, totat (mg/L; 0.009 <005 <0.05 0.036 0.004 <005 <0.05 0.004 0.006 <0001 <05 | 0030 0025
Barium, dissolved (my/L: ~0.5 <05 0.03 <05 0.5 0.04 <002 <05 | 0,188 025
Barium. total (mg/L} 003 004 0.03 004 0.03 0.03 0.03 003 0.05 <602 <01 | 0034 003
Beryllium, dissolved (mg/L.; <002 <0.002 <0002 <0.062 <0002 <0.002 <0.002 <0002 001 | 00018 0001
Beryllivm. total (mg/L.; <0.001 <0.001 <0001 <0.001 <0001 001 | 0001 00005
Boran, total (mg/L) na wa na wa
Cadmium, dissolved (mg/L: <0.0004 <0.0004 <0.0002__<0.0004 ~0.0004 <0.0002 <0.0004 <0.0002 00023 | 00003 _ 0.0002
[Cadmium. total (mg/L; 0003 <0.003 <0003 <0003 %000z <002 | 0002 00015
Chromium, dissotved (mg/L; <0.005 <0.005 <0005 ~0.005 <0.005 <0.005 <0.00S <0005  <0.005 | 0.0025 00025
Chromium, total (mg/L.; <0.005 <0.005 <0005 <0.005 <0005 <005 | 0004  0.0025
[Copper. dissolved (mg/L} <002 0.02 <002 <0.02 <0.02 002] <002 =002 «0.02] <002 <002 <0.02 <0.02] <0.02 <0.02 003f <002 005 | 0014 001
Iron. dissolved (mg/L) <003 <003 <0.03 <0.03 <003 <003 0.03 0.03 <003 <0.03 <003 <0.03 13 0057 0015
0.0018 <0.0002 <0.002 00005 <0.0004 <0.002 <0000 00034 | 0001 0001
Lead. total (mg/L) <0.002 <0.02 <0.02 <0.002 <0.002 <002 «0.02 0.004 0.002 <0002 <03 | 0016 0.01
{Magnesium. dissolved (mg/L.. 49 30 17 17 5 19 52 51 52 63 58 40 53 69 67 2| s 690 102 53
Manganese, dissotved (ing/L} 0.02 0.04 <001 <001 <0.01 <001 0.04 0.04 0.02 o1 0.09 015 0.11 03 032 <001 <001 03¢ | 0054 002
Mercury. dissolved (mg/L.; <0.0002 0.0007 00002 <0.0002 <0.0002 <0,0002 <0.0002 ~0.0002__ 0.0007 | 0.00014  0.0001
Mercury. total (mg/L.) <0.0002 <0,0002 <0000z <0.0002 00002 <0.000Z { 00001 0.0001
Molybdenum. dissolved (mg/L.] 0.07 .1 011 0.2 0.05 299 307 0.02 a 095 0.10
Molybdenum. total (mg/L. 0.024 0.022 0.384 0.345 0014 315 08 0.1
[Nickel, dissolved (mg/L; <004 <004 <004 <004 <004 <004 <004 <004 007 | 00229 o002
[Nickel, total (mg/L} <0.02 <002 <002 <0.02 <002 <02 | 0024 001
Sclenium. dissolved (ng/L, <0.005 <0.005 <0005 =0.005 <0005 <0.005 <0005 <0005 <0.005 | 0.0025 00025
Selenium, total (mg/L) <005 <005 ~0.05 <005 <005 <05 | 003 o025
Silver, dissolved (mg/L} <0.0004 <0.0004 <0001 <0004 ~0.0004 <0.001 <0.0004 00002 <0001 | 00003 0.0002
Sitver. total (mg/L} <0.005 <0.005 0.006 0.006 <0005 045 | 0017 0006
Thallium. dissolved (mg/L. <0.001 ~<0.001 <0001 ~0.001 <0001 <0001 0003 | 0.0008 00005
Thalliom, total (mg/L" <003 003 <003 003 0,007 006 D006 <05 | 0029 0015
[Vanadium. dissolved (mg/L] <001 <001 <001 <001 <001 <001 <001 | 0005 0005
Vanadium. total (mg/L) <0005 <0.005 <0005 <0.005 <001 <001 <0005 <005 | 0004 00025
Zinc, dissolved (mg/L. 0011 0.024 0.006 <0005 <OM5  ~0.005 0.093 0.064 0029 0.09 0.08 <0005 0329 | 0065 0021
Uranivm. dissolved (pCirL., 53 33 35 2 24 12 14 15 028 034 049  0T2 49 22 0.37 17 23 ! 3.7 27 14] 00047 180 16 3
Thorium-228. dissalved (pCi/L) 07 0 0.1 06 0 [ G 08 02 00
Thorium-230, dissolved (pCi/L} 2 [ 0 0.6 06 0 o 586 39 0.6
Thorium-232. dissolved (pCill.} 06 [ 0 0.5 0.1 0 0 0.6 02 0.0
Radium-226, dissotved (pCirl) 207 6 29 0.9 9.8 14 9.1 66.1 387 275 281 09 453 ) 17
Gross Alpha, dissolved (pCill. 3000 2700 620 210 260 5700 310 6800 5700 2 90000 | 9437 3000
Gross Beta. dissolved (pCifl) 3000 84 500 160 200 450 220 4800 5000 2.7 53000 \ﬁzx 450
NOTES: Original lab data tor Station JOS2026 on 12/14/98 reported TDS as 12 mg/L.. Value was converted (o 1,200 mg/L based on rativ of TDS t0 SC in 4 other sample
Mean and modian statistic calculated using one half detection limit (122 DL,
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Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 125

7.6.2 Shallow Mine Water

Infiltration to the upper levels of the mine occurred seasonally in the spring and after periods of heavy rain.
During the majority of the year, however, the upper workings were dry. Samples of seasonal inflow to the
upper levels were collected at five stations in May, 1999. Sampling stations were located on the Steve and
Minnesota levels and are shown in Figure 5 and summarized in Table 35.

Table 35. Flow Rates at Underground Sampling Stations in the Upper Mine Levels

MAY 1999

STATION| NORTHING ;i EASTING : ELEVATION DESCRIPTION FLOW

(GPM)
Wash | 732406 | 2,061,624 6,608 f;i‘::sLe"e‘: seeps from Washington 0.05
ILLRS | 732280 | 2,061,551 6609 |Steve Level: seeps from boards in 0.15

Hlinois raise
CO 732,144 2,061,443 6,600 Steve Level: Colorado drift bulkhead 0.8
146 732,078 2,061,399 6,601 Steve Level: pond behind air regulator 0.5
MINN 732,148 2,061,436 6,832 Minnesota Level, near Glory Hole

The flow estimates listed in Table 35 are based on field notes and verbal descriptions made by mine
geologist Dick White, who described the samples and flows as follows:

e WASH - The flow was captured from seeps and drips entering the mine from the Washington chutes on
the Steve Level. The water was captured from most (but not all) of the drips, collected on plastic
sheeting, and funneled into a one-gallon sample bottle. It took 20 — 30 minutes to collect one gallon,
which equates to a flow rate of 0.03 to 0.05 gpm.

e ILLRS - The flow seeped out from boards in the lllinois raise on the Steve Level. The water from the
largest drip was collected on plastic sheeting, and it took 10 — 15 minutes to collect one gallon. This
equates to a flow rate of 0.067 to 0.1 gpm for the largest drip. The estimated flow rate for all of the
drips at this location is 0.15 gpm.

e CO - The sample was collected from the Colorado drift bulkhead on the Steve Level. The flow was
approximately four times the volume seen in the WASH and ILLRS samples, combined. The flow rate
was estimated at 0.8 gpm.

e 146 - This sample was a composite sample from pools on the Steve Level. It represents the composite
water quality from a number of random drips that could not be sampled individually. The estimated
flow rate for all these random drips is 0.5 gpm.

e MINN - Water entering the Minnesota Level near the glory hole was sampled on May 15, 1999. The
flow rate was not measured.

The combined inflow rate of 1.5 gpm to the upper workings listed in Table 35 excludes unmeasured flow
near the glory hole and represents a snapshot in time of seasonal inflow in response to spring runoff. The
average annual inflow to the mine workings above the Steve Level is estimated to be about 1.4 gpm
(Section 0).

Water seeping into the upper levels of the mine is impacted by acid rock drainage and is a poor quality
magnesium-calcium-sulfate water with acidic to moderately alkaline pH (2.7 to 8.2), and high
concentrations of total dissolved solids (1,230 to 11,000 mg/L) mostly in the form of sulfate (790 to 7,200
mg/L). Water samples from the upper workings were also analyzed for a limited suite of metals including
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copper (0.04 to 19 mg/L), manganese (0.57 to 27 mg/L), and uranium (29 to 150 mg/L). Water quality
analyses for samples collected from the Minnesota and Steve Levels are plotted in Figure 41 and
summarized in Table 36.
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Figure 41. Piper Diagram Showing Major lon Composition of Upper Mine Water Samples
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Table 36. Water Quality at Underground Sampling Stations in the Upper Mine Levels

% May 6, 1999 Sampling Results

PARAMETER MINN | WASH | ILLRS co 146 2Adit 2A
pH (lab) (s.u) 38 | 27 79 | 82 | &1 1 78
Conductivity, specific (nS/cm) - 3740 7190 1430 4120 416 669
Total dissolved solids - 4,200 11,000 1,230 4,650 223 442
Total suspended solids --- 304 10.3 37.4 <2.5 2 13.6
Alkalinity, Dissolved --- <10 <10 170 300 200 ¢ 210
Alkalinity, total -- <1 <1 170 300 200 210
Ammonia, total <0.5 <0.5 <0.5 <0.5 <05 0 2
Nitrate Nitrogen 29 2.9 83 42 28 13 1.3
Calcium, dissolved <1 390 | 360 | 110 | 38 |} - | -
Sodium, dissolved <5 28 3 7 29 - -
Potassium, dissolved 29 14} <03 ¢ 74 21 0 e BT
Sulfate - 2,900 7,200 790 2,900 38 150
Chloride — i 19 i 130_: 5 9 5 -5
Copper, dissolved 0.02 0.67 19 0.04 061 | - 1 -
Magnesium, dissolved 15 240 ¢ 270 i 140 ¢ 280 i - i v
Manganese, dissolved <0.01 25 27 0.57 0.92 — -
Uranium, dissolved (pCi/L) 0.0338 52 150 29 130 0.21 0.15
Gross Alpha Particles, diss. (pCi/L) 14 - == e --- - -
Gross Beta Particles, diss. (pCi/L) 21 -- - e e
Thorium-228, dissolved (pCi/L) 0 --- --- - - - -—-
Thorium-230, dissolved (pCi/L) 0 - -- N - -
Thorium-232, dissoived (pCi/L) 0 - - i D s e
Radium-226, dissolved (pCi/L) 23 --- - --- --- - ---
Field Temperature 10.3 4.1 6.6 7.7 9.3 B I
Field pH 7.84 397 3.02 834 | 847 - -
Field Conductivity 241 3,960 7,720 1,880 4,230 - -
Note: - indicates the sample was not analyzed for this parameter.

Results given in mg/L unless otherwise noted.

7.6.3 Water Quality in the Reflooded Mine

Water quality samples in and above the 1900 level of the flooded mine have been collected since June
2000. A total of 115 samples were collected from the # 2 and #3 shafts as of June 2007. Mine water
samples were collected using a thief sampler to obtain water samples at discrete depths within the mine
during flooding. Samples were collected on an approximately monthly basis between June 2000 and July
2001, and on a quarterly basis from July 2001 to May 2003. Additional samples were also collected from
the #2 shaft in April 2005 and April and July of 2007.

Water quality analyses for the flooded mine show that the mine water is a strongly-buffered calcium-
magnesium-sodium-sulfate water (Figure 42) with near neutral pH (median value = 7.17), and high
concentrations of total dissolved solids (about 3,000 mg/L). Major contributors to TDS include sulfate
(520 to 2,060 mg/L), bicarbonate (270 to 482 as CaCO3), calcium (71 to 413 mg/L), sodium (140 to 225
mg/L) and magnesium (37 to 271 mg/L).

Several metals in mine water samples occur at concentrations above Colorado groundwater standards
including antimony, manganese, thallium, and occasionally iron, lead and mercury. Concentrations of TDS,
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sulfate, and radium-226 are also elevated above Colorado groundwater standards. Molybdenum
concentrations are notably elevated in mine water, however. no standard exists for this element.
Comparison of metals concentrations in mine to groundwater standards is presented for reference only as
the standards may not apply to mine water. Summary statistics for mine water are presented in Table 37.
Complete analytical results are presented in Appendix F.
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Figure 42. Piper Diagram Showing Major lon Composition of Water in Reflooded Mine
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Table 37 Summary Statistics for Water Samples Collected from Flooded Mine

Number of Number of | Percent Standard
Analyte S Non- Non- Maximum | Minimum Mean Median N
amples D Deviation
etects Detects

General Parameters
Temp (C) 111 0 0% 20.5 11.5 17.2 17.2 1.2
pH (s.u). 113 0 0% 8.15 6.56 7.19 7.17 0.26
ORP (mV) 88 0 0% 517 83 193 194 56
E.C. (us/cm) 113 0 0% 4250 1509 3319 3460 796
TDS 114 0 0% 3420 1110 2917 2940 362
HCO3 (mg CaCOy/L) 114 0 0% 482 270 374 340 68
SO4 114 0 0% 2060 520 1725 1765 236
Ca 114 0 0% 413 71 299 290 58
Na 114 0 0% 225 140 197 201 16
Cl 114 0 0% 35.8 24.8 31.2 32.0 2.2
K 114 0 0% 22.7 83 17.2 17.0 3.2
Mg 114 0 0% 271 37 224 229 38

P 50 49 98% 0.50 0.05 0.15 0.05 0.19
Dissolved Metals

Ag 51 50 98% 0.02 0.00005 0.0034 0.0050 0.0037
Al 100 44 44% 2.2 0.05 0.15 0.1 0.26
As 51 37 73% 0.01 0.0005 0.0036 0.0050 0.0021
Cu 100 27 27% 0.059 0.001 0.010 0.007 0.010
Fe 98 78 80% 0.15 0.02 0.02 0.02 0.02
Hg 51 39 76% 0.0035 0.00005 0.00036 0.00010 0.00057
Mn 88 0 0% 5.59 0.01 2.05 15 1.03
Mo 114 0 0% 3.40 0.60 1.85 1.70 0.52
Pb 51 47 92% 0.0018 0.0001 0.0003 0.0001 0.0004
Sb 100 13 13% 0.032 0.0025 0.014 0.007 0.011
Ti 96 5 5% 0.22 0.0005 0.0249 0.024 0.0206
u! 114 0 0% 61.00 3.90 41.14 42.90 11.86
U? 22 0 0% 324 4 18.0 16.8 8.4
Zn 47 0 0% 1.41 0.05 0.383 0.38 0.183
Ra 226 (pCi/L) 50 0 0% 219 128 178 180 20
Total Metals

Ag 52 44 85% 0.009 0.00005 0.0023 0.0005 0.0024
Al 51 48 94% 0.37 0.05 0.09 0.05 0.07
As 52 39 75% 0.05 0.0005 0.0058 0.0050 0.0092
Cu 52 15 29% 0.016 0.0025 0.008 0.008 0.003
Fe 44 0 0% 3.42 0.05 0.62 0.21 0.93
Hg 52 33 63% 0.0018 0.0001 0.0004 0.0002 0.0004
Mn 46 0 0% 6.86 1.39 2.63 2.38 1.01
Mo 11 0 0% 1.80 1.20 1.39 1.30 0.21
Pb 52 39 75% 0.05° 0.001 0.018 0.005 0.020
Sb 52 13 25% 0.029 0.001 0.020 0.025 0.009
Tl 48 1 2% 0.033 0.001 0.024 0.025 0.006
u! 11 0 0% 37.59 30.06 34.29 34.37 1.99
Zn 48 0 0% 1.36 0.041 0.366 0.3385 0.229

All concentrations in mg/L unless otherwise noted.

Mean and median statistic calculated using one-half the detection limit (1/2 D.L.)

Bolded values are above Colorado groundwater standards for reference. The standards may not apply to mine water.
! Cotter Laboratory (considered to be the most reliable uranium analyses)
2 Sintrex Labratory
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7.6.3.1 Evaluation of Mine Water Mine Water Quality with Depth

Water quality samples were collected at various discrete depths within the #3 and #2 shafts for each
sampling round up until May 2003 when the elevation of the mine pool was at 6,016.8 feet. As part of this
analysis, profiles of temperature, pH, redox potential and electrical conductivity were plotted for 3
sampling rounds during mine flooding (Figure 43 - Figure 45). The results of the evaluation indicate that
redox conditions in the mine were moderately oxidizing at depths of several hundred feet below the surface
of the pool. Eh values ranged from 83 and 517 mV. Profiles of pH showed slight variation and were near
neutral. Electrical conductivity and temperature profiles displayed greater fluctuation than pH, and may
have been affected by currents on levels intersecting permeable structures.

Field parameters for temperature, pH, conductivity and ORP were also measured in the shaft on November
12, 2007. The water level in the mine was at 6,576.9 feet elevation. The results from the 2007 sampling
round indicated that the pH of mine water was near neutral and that temperature and electrical conductivity
varied only slightly in the upper 40 feet of the water column (Figure 46). ORP values (52.8 to 22.8 mV) in
the mine pool had decreased since 2003 and showed a decreasing trend with depth.

7.6.3.2 Evaluation of Chemical Trends in Mine Water as a Function of Time

Chemical trends in mine water were evaluated as a function of time by plotting concentrations for the
various constituents against the date sampled (Figure 49 and Figure 51). Observations from this analysis
are summarized as follows:

1. Redox conditions have decreased with time from a high of near 300 mV during flooding to 22.8
mV in late 2007.

2. Prior to the November 2007 profile, redox conditions in the mine water fluctuated between 100 and
300 mV Eh with a possible weak increasing trend (R*=0.0760).

3. The mine water pH has remained relatively stable through time, fluctuating near 7 with no distinct
trend toward acidification or increasing pH.

4. Bicarbonate alkalinity increased rapidly during the early flooding of the mine (280 to about 410 mg
CaCOs/L). The rate of increase has been slower since May 2001, with concentrations increasing
from about 410 to 482 mg CaCOs/L.

5. After an initial rapid increase during the first two months of flooding, TDS concentrations have
been stable to slightly rising to the current level of 3,300 mg/L.

6. Sulfate concentrations have been slowly increasing since April 2002 from about 1,600 mg/L to
2,020 mg/L in 2007.

7. Sodium and chloride concentrations have had weak decreasing trends since 2003.

8. Calcium concentrations increased rapidly during the early flooding of the mine to about 280 mg/L
by the fall of 2000 and them increased at a much slower rate to about 400 mg/L by June 2007.

9. Magnesium concentrations increased rapidly during the early flooding of the mine to about 230
mg/L and have been stable since about August 2000.

10. Potassium concentrations increased slowly from about 10 mg/L to 20 mg/L from July 2000 to May
2003. They have been stable near 20 mg/L since this time.

11. Manganese (1 to about 5.59 mg/L) concentrations have increased with time in mine water.

12. Molybdenum concentrations increased from about 1 mg/L at the start of mine flooding to a peak of
about 2.6 mg/L in mid-2001. Since 2001, molybdenum concentrations have been steadily
decreasing to near 1.6 mg/l in 2007.

13. Uranium concentrations increased from about 4 mg/L at the start of mine flooding to a peak of
about 59.5 mg/L in October 2002. Since October 3003, uranium concentrations have been steadily
decreasing to near 45 mg/l by 2007.

14. Dissolved iron concentrations have been stable at a very low level during flooding. Total iron has
shown elevated concentrations (3.42 mg/L maximum) since January 2003.
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April 2001 April 2001 April 2001 April 2001
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Figure 43. Depth Profile for General Parameters in Flooded Mine Workings April 19, 2001
(Note: Elevations shown in Mine Grid [NAD27 minus 53 ft].)
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Figure 44. Depth Profile for General Parameters in Flooded Mine Workings April 18, 2002
(Note: Elevations shown in Mine Grid [NAD27 minus 53 ft].)
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Figure 45. Depth Profile for General Parameters in Flooded Mine Workings January 29, 2003
(Note: Elevations shown in Mine Grid [NAD27 minus 53 ft].)
4109B.071116 Whetstone Associates é



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation

134

6,600

November 2007

6,590
6,580
6,570
6,560
§ 6,550
6,540
6,530
6,520

6,510

6,500

Water level on
November 12, 2007

Temperature {C)

6,600

November 2007

6,580
6,580
8,570
8,560
§ 6,550
6,540
6,530
6,520

6510

6,500

Water level on
November 12, 2007

/

6.0

6.5 7.0 75
pH

8.0

6.800

6,590

6,580

6,570

£
g 6,550

6,540
6,530
6,520
6,510

6,500

November 2007

Water level on
November 12, 2007

AN

20 40
ORP {mV)}

60

6,600

November 2007

6,580

6,580

6,570

8,540

8,530

8,520

6510

6,500

Water level on
November 12, 2007

/

L 4

Note Scale

3400

3420 3440 3460 3480
SC (s}

3500

Figure 46. Depth Profile for General Parameters in Upper 40 ft of Flooded Mine Workings, Nov 12, 2007
(Note: Elevations shown in Mine Grid [NAD27 minus 53 ft].)

4109B.071116

Whetstone Associates é



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation

135

ORP

400

300 s

200 A

ORP mV

pH

3,900

3,700

3,500

3,300 .

TDS mg/l

3,100

o4 °

‘ $
2,900 4—'—‘«#,!
PO |

2,700 8

2,500 T T T T T T T T r T r

o
&

»

o e &
5&9 ) $

O

Figure 47. Time Concentration Plots for General Parameters (pH, ORP, TDS) in Mine Water

4109B.071116

Whetstone Associates é



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation

136

S04

g
[=]
o
=}
-

*®
XXX 1YY & &
1,750 + e T "¢ ' ¢
* *

mg/lHCO3

Cl

50

40

30

20

Figure 48. Time Concentration Plots for Major Anions (SO,, HCO,, and Cl) in Mine Water

4109B.071116

Whetstone Associates &



Schwartzwalder Mine — Hydrologic Evaluation of Mine Closure and Reclamation 137

Ca
700
600
_ 500
B
® 400 T . 5 .,
g 300 {——sobagqtet s ¢ 2
(] ° 0 o hd
200
100 s
0 T T T T T T T T T T T T T T
O M N N 2 Qv O ] > U3 » 2} o L © 4 QA
S & P e L IFT ST EESESESFSS
& ¥ (¥ 1<
Q??’ \)Q W w» g w W w» W w W » W 3w 00 30 02:
Na
500
400
300
RS | 0% o o . o
200 M dd z‘;e* o A hd . o ¢
100
0 T T T T T
N M) N N 4 v & &) > o H © o © 4{ A
N s§ S $ &S & 8 g 8 §§ § s N $
& & ¢ N o F Y ¥ N S F S &
K
50
40
30
[ ® . * @
20 \d 4 v ¢ 2
.
g8 000
10 -
0 T T T T T
e°9°o"s$‘c’”»“',@&s"p“s"&,@é’é’0‘9‘
& S » o » Y S P Y 4
Mg
500
400
300 °
200————0——‘“. -..‘O: s e o s * hd o *
*
100
..
0 T T T T v T T T T T T r T T T
S & A& XN Q d O P PP L P S L e &S
S & & §d P &P LY TS FSS
F @ F ¥ & ¥ Y Y Y
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7.6.3.3 Concentration Correlation Plots
Concentration correlation plots of molybdenum and uranium versus iron and molybdenum and uranium

versus manganese were prepared to determine if a relationship exists between these metals. Plots of
uranium and molybdenum versus iron did not indicate a relationship (i.e. they essentially plotted as a flat
line). Plots of uranium and molybdenum versus manganese however indicated a moderate correlation with

R? values of 0.3408 and 0.4765 respectively.
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Figure 52. Concentration Plots of Manganese vs. Uranium and Molybdenum
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8. CHARACTERIZATION OF WASTE ROCK AND FILL

Material placed in the north and south waste rock piles and used as fill is comprised of lime-silicate-
hornblende gneiss, garnet-biotite gneiss, mica schist, and smaller amounts of quartzite, pegmatite, and vein
material derived from the underground mine and ore-sorter reject rock. In total, the two piles contain have
combined footprint of about 6.3 acres (Figure 1). The east pile is larger (about 4.0 acres) than the west pile
(about 2.3 acres), and both were capped with 3 ft of rock cover, then topped with surface soils and
vegetated using the seed mix specified by DMG (DRMG).

Prior to the construction of mine facilities, waste rock from the mine was placed as fill material in the
valley adjacent to Ralston Creek. The fill material covers an area of approximately seven (7) acres. The
composition of the fill is similar to the waste rock piles. During reclamation, additional fill was mined
from the Black Forest Mine (east of the Schwartzwalder) and used for cover and fill material in the valley.
Rock from the Black Forest Mine is a hornblende gneiss (LSHG) unit, assumed to have the same chemical
composition as other LSHG samples that have been analyzed from the site.

Geochemical characterization data for waste rock are available from several sources including whole rock
analysis of major elemental composition and trace metals, acid-base accounting tests, acid consumption
tests, and a bottle roll leaching test. In addition to laboratory testing, water quality data from sumps
completed in fill material and the observed chemistry of Ralston Creek above and below the waste piles can
be used to evaluate the long-term leaching characteristics of waste and fill material. Portions of the waste
piles and fill have been in place for up to 30 years and provide a large scale test of the leaching behavior of
waste rock. Sources of waste rock geochemical characterization data are summarized in Table 38.

Table 38. Summary of Geochemical Characterization Data for Waste Rock and Fill

Test Type Number of | Sample | Sample Source
Tests Type
Whole Rock Analysis Rock Underground workings
Acid-Base Accounting 11 Rock East and West waste rock piles
Bottle Roll 1 Rock Underground workings
Acid Consumption Rock East and West waste rock piles
Sump Water Analysis 248 Water | Groundwater in Fill Material
Seep Water Analysis 33 Water Groundwater Seep from Fill Material
Surface Water Analysis 173 @ Water Ralston Creek water above and below waste rock piles
NOTES: (1) Approximate total number of analyses evaluated from the sumps, Jan 1990 — Sept 2007

(2) Number of analyses available from SW-AWD and SW-AQ01, Jan 1990 — Sept 2007

8.1 Whole Rock Analysis

Whole rock analyses of the elemental chemistry of rock materials at the Schwartzwalder Mine are available
from studies by Wallace (1983) and Wallace and Karlson (1985). Average mineral and chemical analyses
for the evaluated rock types are summarized in (Table 39).
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Table 39. Average Mineral and Chemical Analyses of Schwartzwalder Rocks

Lime-Silicate- Schwartzwalder Schwartzwalder Mica Schist Vein Material
Hornblende Gneiss Trend Quartzite Trend Garnet-
Biotite-Gneiss

Minerals (%)
Calcite 15 nd nd nd nd
Pyrite nd S 4 nd nd
Major Components (%)
Si02 43 94 54 61
MgO 4 0.5 3 2
Ca0 12 0.6 15 1.3
Total Iron 11 2 19 13
Total Carbon 2 0.3 1.4 04 5.4
Total Sulfur 0.1 0.3 1.4 0.01 0.7
Metals (ppm)
Arsenic 18 25 14 2 73
Cadmium nd nd 2 nd 2
Copper 68 26 9 20 357
Molybdenum 11 6 15 4 1933
Nickel 59 5 40 3 47
Lead 9 nd 6 30 2267
Uranium 9 14 8 4 5100
Vanadium 20 11 19 78 313
Zinc 8 15 142 112 273

As expected, results of the whole rock analyses indicate that metals, including molybdenum, lead, and
uranium are enriched in the ore/vein material above normal crustal abundances (Rose et al., 1979). Copper,
vanadium and zinc are also enriched in ore but not to the extent observed for molybdenum, lead, and
uranium. Metal concentrations in host rock and waste lithologies are much lower than in the vein material,
and although they are weakly elevated, they approach normal crustal abundances for igneous and
metamorphic rocks (Rose et al., 1979).

8.2 Acid-Base Accounting

Acid-base accounting (ABA) tests were used to evaluate the potential for waste rock and fill material to
generate acid rock drainage. Eleven samples of waste rock were submitted for ABA testing including six
samples from the west waste rock pile and five samples from the east pile. The samples were collected
from five separate pits and most of the rock had been exposed to surface weathering conditions for at least
ten years.

Acid-base accounting provides a theoretical estimate of the net acid-producing potential of rock materials
by comparing the total acid generating potential (AGP) to total acid neutralizing potential (ANP). Test
results are generally evaluated by calculating the net neutralizing potential (NNP = ANP-AGP) or by the
ratio of ANP to AGP (ANP/AGP). Samples with NNPs greater than 20 and ANP/AGP ratios greater than 3
are considered to have low potential to produce acid. Samples with NNP values between 0 and 20 and
ANP/AGP ratios between 3 and 1 are indeterminate. Samples with negative NNP values and ANP/AGP
ratios below 1 are potentially acid generating (EPA, 1994).

The results of the ABA tests indicate that waste rock from the Schwartzwalder Mine is strongly
neutralizing with an average net neutralizing (NNP) capacity of 149 t CaCO?/kt and an ANP/AGP ratio of
10 (Table 40). The NNP of the tested samples varied from 86 to 206 t CaCO?/kt. The observed range of t
CaCO%/kt ratios was 2.3 to 28.5. Only one of the samples tested had an ANP/AGP ratio less than 3. Its net
neutralizing potential, however, was 89 t CaCO%/kt which is more than four time greater than the
recommended guidance of 20 t CaCO%/kt for material with low potential to produce acidic drainage. In
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light of theses results, waste rock in the east and west piles, and the fill material adjacent to Ralston Creek
are considered to have very low potential to generate acidic drainage.

Table 40. Summary of Acid-Base Accounting Results

Years
Sample Location D(et!t))th ‘l’ivxposed.to ¢ C:(I;I (1;3 e |t C:;A((I;(l)’:‘ e |t C?(I;I(; ket ANP/AGP
eatherin

North Waste Rock Pile

South End, Central Bench 1.5 <1* 214 8 206 28.5
South End, Central Bench 6 10-17 175 23 152 7.5
South End, Central Bench 1 10-17 179 14 165 12.7
North End, Central Bench 1.7 <1* 188 8 180 227
North End, Central Bench 6 10-17 123 38 86 3.3
North End, Central Bench 11.5 10-17 160 22 138 7.4
South Waste Rock Pile

North End, Top 1.5 15-17 186 29 158 6.5
North End, Top 6 15-17 162 38 124 43
North End, Top 10.5 15-17 174 33 141 53
South End, Top 1 13-18 229 28 201 8.2
South End, Toe 2.5 13-15 157 68 89 2.3
Average 177 28 149 10

* = moved in six months prior to ABA testing

8.3 Acid Consumption Tests

An evaluation of the potential for acid-leach reprocessing of the waste rock piles was
CSMRI, the Colorado School of Mines Rese
indicated that the acid consumption per ton of waste rock w
This neutralizing potential is equivalent to abo
and is in good agreement with the results of the aci

potential.

9. IMPACT ANALYSIS

9.1 Waste Rock Piles

The two waste rock piles associated with the mine
of the mine. The footprint of the East and West pi

ut 160 t CaC

arch Institute (Chlumsky, 1986).
as between 400 and 420 pounds of sulfuric acid.
O°/kt assuming 40% solution of sulfuric acid,
d base accounting tests which indicate high neutralizing

performed in 1986 by

Results of the study

are located in the Ralston Creek valley, upstream (west)
les near the end of mining (2000) are shown Figure 1.

The quantity and character of the waste rock was discussed in Section 8. Issues related to the closure of the
waste rock piles include stability of the piles and water quality in Ralston Creek adjacent to the piles.

The stability of the waste rock piles has been investigated (McDermid, 1983a, 1983b) and hydraulic control
structures have been designed to protect the piles from the 100-year flood event (Shepherd Miller, 1999).
These control structures include an energy dissipater located in the ephemeral drainage near the east waste
rock pile and rip rap on the side slopes. In addition, the mine reclamation permit requires recontouring the
waste rock piles to 2H:1V.
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Based on the analyses performed by McDermid (1983a, 1983b) and Shepherd Miller (1999), the approval
of CDMG, and the reclamation activities performed to date, the waste rock piles are considered stable and
are expected to remain so in the future, even through a 100-year flood event.

Portions of the waste rock piles have been in place for over 30 years. During much of that time, water
quality in Ralston Creek has been monitored regularly at upstream station SW-AWD and at downstream
stations SW-A001 and SW-BPL. The long-term sampling results (Section 6.5) indicate that the waste rock
piles have little effect on the water quality in Ralston Creek. No change in major ion chemistry or
dissolved metals is evident (Table 24). The average TDS decreases between stations SW-AWD and SW-
A001, while changes in uranium concentrations are negligible (Figure 53). Mean and median uranium
levels increase from 0.007 and 0.0025 mg/L at station SW-AWD to 0.0094 and 0.0037 mg/L at station SW-
A001, respectively. Although the 0.0012 mg/L difference in mean concentration represents a 34%
increase, the difference is only 0.13% of the acute toxicity limit?', 0.21% of the chronic toxicity limit, and
4.1% of the water supply intake limit. In summary, water quality changes are negligible as Ralston Creek
passes the waste rock piles, based on approximately 173 samples collected from 1990 to 2007.

The chemical evaluations performed on the exposed waste rock (Table 40) indicate that the material is not
acid generating, but instead is strongly neutralizing. The rock contains relatively limited quantities of
metals which could be leached into the groundwater or surface water. Additionally, the long-term water
quality data indicate that the waste rock piles are not affecting water quality in Ralston Creek.

2 Acute toxicity limit is 1.80 mg/L uranium and chronic toxicity limit is 1.125 mg/L. uranium based on an average hardness of 77
mg/L for Stations SW-AWD and SW-AQ01.
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Figure 53. Comparison of TDS and Uranium Concentrations in Ralston Creek, Upstream
and Downstream of Waste Rock Dumps

9.2 Alluvium and Fill

Interaction with groundwater in the alluvium and fill has affected the water quality in Ralston Creek since
the sumps were shut down in June, 2002 (Section 6.4.2). The four collector trenches and pumpback sumps
were installed in the alluvium and fill during 1990 and 1991, and operated until June. 2002. Much of the
fill has been in place since the 1960s, when Ralston Creek was re-routed to the north side of the canyon and
mine facilities were constructed on the artificial fill.

Areas of contamination in and above the fill have been excavated and removed. in accordance with the
Mine Reclamation Plan (Section 10.2). The remaining fill material is not slated for removal.
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Based on the existing conditions, water quality in Ralston Creek is expected to continue to show distinct
seasonal variation in uranium concentrations. High creek flows in the spring will result in low uranium
concentrations, well below the water supply intake standard (40 pCi/L, 0.059 mg/L) and the acute 4.12
mg/L) and chronic (2.57 mg/L) aquatic toxicity standards (calculated in Section 6.1.2). Low creek flows
in the winter and late summer will result in increased uranium concentrations, which may sometimes
exceed the water supply intake standard but are unlikely to ever exceed the aquatic toxicity standards.

The source of the increased uranium and TDS in Ralston Creek is believed to be from diffuse sources in the
fill material. Geochemical modeling of water under oxidizing conditions has not indicated a limiting
control for uranium solubility. Rather, uranium concentrations are controlled by reaction kinetics, the
velocity of groundwater flow within the alluvium and fill, and seasonal fluctuations in water levels.
Seasonal fluctuations in water levels expose uraniferous fill to oxidizing conditions during low water
periods. Infiltrating water which contacts these reactive surfaces solubilizes the stored uranium salts and
transports uranium into the groundwater system. Groundwater in the alluvium and fill interacts with
surface water in Ralston Creek, resulting in elevated uranium concentrations in the creek during certain
times of the year.

Uranium concentrations are not expected to exceed the concentrations observed within the first six months
of turning off the sumps. At that time, the reactive surfaces had been exposed for over a decade while the
sumps were in operation. The “first flush” of uranium removed from the sump drains, fill, and alluvium is
expected to be the “worst case” condition. However, uranium concentrations during low flow period are
not expected to fall below about 0.2 mg/L, the observed concentrations during low flow (Fall 2003) after
the initial flush.

9.3 Mine Refilling

Water levels in the mine have risen from 2,200 feet to about 26 feet below the Steve Level in 7 %2 years,
and are predicted to reach a maximum elevation of about 12 feet below the Steve Level portal after April
2009 (Section 5.2.4). Mine water is not predicted to discharge from the Steve Level portal into Ralston
Creek.

Based on the observed rate of mine flooding through September 2007, a time frame was estimated for the
mine pool to reach steady-state elevation (Section 5.2.4). Assuming that water levels in the mine continue
to rise at a linear rate of 0.025 ft/day, the earliest time at which the mine pool would reach static would be
April, 2009. Itis likely, however, that the rate of rise will follow a traditional groundwater recovery curve

and will continue to slow as the elevation of the mine pool increases.

9.4 Mine Water Chemistry

Equilibrium based geochemical modeling of mine water was performed to identify mineral controls and
processes affecting water quality in the mine. The geochemical modeling program PHREEQCi v. 2.14.2
(Charlton and Parkhurst, 2007) was used for this analysis along with the MINTEQ.v4 database which
contains an expanded compilation of thermodynamic data for metals. PHREEQCi is public domain
software developed by United States Geological Survey, and is widely used and accepted by regulatory
agencies to model mine water chemistry.

9.4.1 Geochemical Modeling Approach
Water entering the mine originates from two broad sources with variable water quality including:

1. Groundwater which enters the mine at a level equal to, or below, the mine pool; and,
2. Infiltration of meteoric water into the upper portions of the mine.
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Although numerous water quality samples were collected from the deeper portions of the mine prior to
flooding, the actual chemistry of the groundwater before it enters the mine is not well known. Samples
from the deep mine are probably the best approximation of background groundwater geochemistry22 but
some samples were subject to chemical loading by the dissolution of soluble minerals and salts from wall
rocks that had been exposed to oxidizing conditions in the workings during operation. Comparison of the
“average” deep mine water quality in 19992 with the water from the partially flooded mine indicates
continued loading during filling and at least a three-fold increase in total dissolved solids, predominantly
in the form sulfate, calcium, magnesium, and sodium between 1999 and 2003. Uranium, manganese, and
molybdenum also increased during that time by factors of ten, five, and three respectively. However, more
recent data from 2005 and 2007 suggests a possible reversal of some of these trends. Although sulfate and
manganese continued to increase, calcium and magnesium remained relatively constant and sodium,
molybdenum and uranium appear to have begun a decreasing trend. Average water quality data for
samples collected from the lower workings have acceptable cation-anion balances for geochemical
modeling and are summarized in Table 41.

Water from the upper workings is impacted by acid rock drainage and is of much poorer quality than water
entering the lower workings. Water from the upper levels has widely varying pH (2.7 to 8.2) high total
dissolved solids (1,230 to 11,000 mg/L), and elevated concentrations of uranium (29 to 150 mg/L)
manganese (0.57 to 27 mg/L) and copper (0.04 to 19 mg/L). Molybdenum and other metals were not
analyzed for samples collected from the upper workings, but at low pH, most metals exhibit increased
solubility and are expected to be present at elevated concentrations. Although water quality analyses from
the upper workings provide valuable information that can be used in the geochemical model, they are
incomplete with regard to major ion composition and have percent errors in cation-anion balance of up to
about 50 %. For this reason, weighted averages and individual compositions of samples collected from the
upper workings and should be used with caution. Water quality data for the upper workings is
summarized in Table 42.

9.4.1.1 Mass Balance Mixing Model

A mass balance mixing model was prepared to evaluate whether conservative constituents could be
identified in the mine water that could be used to confirm percentage inflows from deep groundwater and
the upper workings. Results of the analysis did not identify any constituents that could be used to calculate
mixing percentages for the upper and lower inflow sources. For many parameters, concentrations in the
flooded mine were lower than reported in either the deep mine water or water from the upper workings (i.e.
no combination would provide the correct chemistry). In other cases, the calculated mixing fractions were
heavily weighted toward the chemistry of the upper workings and indicated that they provided the majority
of inflow to the mine. This condition is known to be incorrect. Based on the inability of the mass balance
model to provide reasonable results, the chemistry of the mine water is shown to be controlled by dynamic
processes which include precipitation and dissolution of minerals from solution.

22 Samples from coreholes drilled into virgin rock may be considered representative of bedrock water quality peripheral to the
mine. These samples include: 7J2, 15B13, 19D15(Fe), 19D 15(Mn), and 19D16.

B «Average” deep mine water composition from sample RMW (raw mine water) collected 11/15/99 and from 1955 Decline
collected 3/23/99, a pooling location for deep mine water during operation.
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Table 41. Average Water Quality for Samples Collected from Deep Mine Workings

779 | 732 | 1108 [ 15B1315B| 16G | 1730 |19D15(Fe) | 19D16(Mn) | 19C16 CA°““’°S"‘
verage

General Parameters
pH s.u. 7.9 8.2 8.4 8.2 8.3 8.1 8.1 8.1 7.9 8.1
TDS mg/L 897 636 850 941 1100 | 1053 1112 968 1105 963
Alkalinity —mg/L CaCO3| 520 305 300 370 140 310 330 330 210 313
Major lons
Ca mg/L 108 87 97 33 109 103 194 38 110 97
Cl mg/L 6.4 5.0 10.4 31.0 26.4 6.0 24.6 24.4 23.5 17.5
F mg/L 0.2 0.2 04 5.0 0.8 0.2 1.0 2.1 04 1.1
K mg/L 6.9 4.9 5.6 6.2 4.0 8.0 10.6 8.6 4.5 6.6
Mg mg/L 123 53 84 10 31 96 34 15 52 55
Na mg/L 21 23 42 280 158 37 220 238 140 129
SO4 mg/L 328 235 358 356 600 462 490 402 568 422
NH3 Mg/L N 0.5 0.0 0.5 1.0 0.5 1.5 0.5 0.5 0.5 0.6
NO3 Mg/LLN 0.5 0.1 34 0.2 0.2 13.2 0.2 0.2 0.4 2.0
Dissolved Metals
Al mg/L 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Sb mg/L 0.151 | 0.000 | 0.004 0.004 0.004 | 0.068 0.003 0.003 0.004 0.027
As mg/L 0.017 | 0.002 | 0.001 0.004 0.003 | 0.018 0.006 0.006 0.002 0.006
Ba mg/L 0.25 0.25 0.13 0.13 0.27 0.25 0.25 0.25 0.03 0.20
Be mg/L 0.001 | 0.000 | 0.001 0.001 0.001 | 0.001 0.001 0.001 0.001 0.001
Cd mg/L 0.0001 | 0.0000 [ 0.0002 | 0.0002 | 0.0002 [ 0.0002| 0.0002 0.0002 {0.0002| 0.0001
Cr mg/L 0.0025 | 0.0000 | 0.0025 | 0.0025 {0.0025]0.0025] 0.0025 0.0025 [0.0025| 0.0022
Cu mg/L 0.028 | 0.010 | 0.020 0.015 0.013 | 0.010 0.010 0.013 0.010 0.014
Fe mg/L 0.030 | 0.015 { 0.030 0.015 0.020 | 0.015 0.040 0.015 0.015 0.022
Pb mg/L 0.0016 1 0.0003 | 0.0027 | 0.0008 |0.0006 | 0.0009 | 0.0014 0.0010 |0.0010| 0.0011
Mn mg/L 0.168 | 0.005 | 0.015 0.015 0.030 { 0.018 0.050 0.005 0.033 0.038
Hg mg/L 0.0001 | 0.0000 | 0.0001 | 0.0001 |0.0001 }0.0001| 0.0001 0.0007 |0.0001| 0.0002
Mo mg/L 4.000 | 0.000 | 0.090 0.025 0.020 | 2.220 0.070 0.100 0.115 0.738
Ni mg/L 0.07 0.00 | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Se mg/L 0.0025 | 0.0000 | 0.0025| 0.0025 |0.0025(0.0025] 0.0025 0.0025 [0.0025| 0.0022
Ag mg/L 0.0001 | 0.0000 | 0.0004 | 0.0004 |0.0004 | 0.0002| 0.0002 0.0004 {0.0004] 0.0003
Tl mg/L 0.0005 | 0.0000 [ 0.0050 | 0.0005 | 0.00050.0020| 0.0005 0.0005 {0.0005| 0.0011
A% mg/L 0.0050 | 0.0000 | 0.0050| 0.0050 {0.0050 | 0.0050| 0.0050 0.0050 |0.0050| 0.0044
Zn mg/L 0.20 0.02 | 0.04 0.01 0.00 | 0.02 0.01 0.01 0.00 0.03
U mg/L 27.00 | 0.38 5.66 0.24 0.03 | 14.06 4.54 1.70 0.46 6.01
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Table 42. Weighted Average Water Quality for the Upper Mine Workings

Weighted
PARAMETER Unit ILLRS | Wash | 146 [ CO Average_
General Parameters
pH Su 2.7 3.8 8.2 7.9 *
Alkalinity (dis) mg CaCO3/1 <10 | <10 | 300 | 170 *
Alkalinity (tot) mg CaCO3/1 <1 <1 300 | 170 *
E.C. us/cm 7,190 | 3,740 | 4,120 | 1,430 4004
TSS mg/L 10.3 304 | <2.5]| 374 18.9
TDS mg/L 11,000 | 4,200 | 4,650 | 1,230 5119
Major lons
SO4 mg/L 7,200 | 2,900 [2,900{ 790 3,321
Ca mg/L 360 390 | 380 | 110 293
Cl mg/L 130 19 9 5 39
Mg mg/L 270 240 | 280 | 140 229
K mg/L <0.3 14 21 7.4 11
Na mg/L 8 28 29 7 16.8
Nutrients
NO3 mg N/l 8.3 2.9 28 4.2 12.4
NH4 mg N/I <0.5 1 <05]<05]<0.5 0.25
Dissolved Metals
Cu mg/L 19 0.67 | 0.61 | 0.04 5.04
Mn mg/L 27 25 0.92 | 0.57 10.46
U mg/L 150 52 130 | 29 94
Estimated % Contribution to Upper Level Flows | 25% | 13% | 31% | 31% | 100%

* Weighted averages for pH and alkalinity are not considered to be meaningful for this data set

9.4.1.2 Evaluation of Precipitation and Dissolution Reactions Controlling Mine Water Chemistry

Equilibrium based geochemical modeling was performed to evaluate chemical processes occurring within
the flooded mine. The modeling approach included speciation of the average water quality from the upper
and lower mine workings to evaluate the mineralogical controls on solute concentrations during the initial
flooding, and speciation of the mine water from 2007 to evaluate the processes that will control the long-
term chemistry of the flooded mine. Speciation was also modeled using the most recent pH and Eh
measurements, as each of these parameters has recently decreased. A decreasing trend may be expected for
Eh, as groundwater flowing in from deep bedrock is no longer exposed to oxygen in the mine voids. In
contrast, pH is likely to remain circum-neutral in the flooded mine because the water is well buffered (394
mg/L alkalinity) and the flow from low-pH seeps in the upper workings is small (Table 35).

9.4.1.2.1 Upper Mine Water Speciation

The speciation run for the average water quality of the upper mine workings indicated a charge imbalance
of — 46.77 %. The calculations were performed for oxidizing conditions (Eh = 592 mV) and all solid
phases (minerals) for copper, uranium and molybdenum were strongly undersaturated in solution (the input
concentrations for molybdenum were estimated from the observed ratio of U to Mo in samples from the
flooded mine as data for the upper mine water were not available). Gypsum was the only oversaturated
mineral that was likely to precipitate with a saturation index of 0.12 (Appendix H).
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9.4.1.2.2 Deep Mine Water Speciation

The speciation run for the average deep groundwater quality had a charge balance error of —0.65 %. The
calculations were performed for oxidizing conditions at an Eh of 178 mV which is similar to values
observed in the flooded mine. As expected, the results indicated near equilibrium conditions for many
minerals in solution including calcite and gypsum (Table 43). This suggests that the major ion composition
(Ca, SO, HCO3) of the deep mine water is controlled by precipitation and dissolution reactions involving
carbonate minerals and gypsum. Ferrihydrite, a mineral that commonly limits iron concentrations in
oxidized waters was also calculated as being oversaturated in solution. This result, however, is a statistical
artifact of the high detection limit for iron (<0.03 mg/L) that was used to calculate the input value. All
uranium and molybdenum minerals evaluated by the model were undersaturated in the deep mine water.

Table 43. Controlling Mineral Phases in Deep Mine Water

Mineral Composition Saturation Index’
Calcite CaCO; 0.87
Alunite KAL(S04),(OH)e -0.35
Chrome Hydroxide (am) | Cr(OH); 0.46
Ferrihydrite Fe(OH); 1.71
Gypsum CaSO4e2H,0 0.78
MgCr204 MLCI'204 -0.34
Magnesite MgCOs 0.31
Jarosite K KFe;(504),(OH)s 0.36
Otavite CdCOs -0.89
Rhodochrosite MnCQO; -0.74

UPositive values are oversaturated; negative values are undersaturated

9.4.1.2.3 Reflooded Mine Water Speciation

Speciation runs were performed for four samples collected from the flooded mine. The modeled samples
included, water from a depth of 221 feet collected on May 21, 2001, water from a depth of 465 feet
collected on April 18, 2002, water from a depth of 291 feet collected on May 20, 2003, and water from just
below the surface on June 27, 2007. The modeled water chemistries had acceptable charge balance errors
ranging from —2.46% to 2.52 %. The model calculations for the 2001, 2002, and 2003 samples were
performed for oxidizing conditions at an Eh of 178 mV similar to values observed in the flooded mine
during that period. The calculations for 2007 were performed using an Eh of 23 mV as was observed
during measurements in November 2007. Results of the analysis indicate that calcite and gypsum are near
equilibrium for all of the samples and that they are the probable mineral controls of calcium, sulfate and
bicarbonate in solution. Amorphous aluminum hydroxide, magnesite, and rhodocrosite were also
calculated to be near equilibrium. CO, gas is oversaturated in the mine water as compared to equilibrium
with atmospheric pressure (atmospheric equilibrium for CO, gas occurs at saturation indices between 3.2
and —3.5). Ferrihydrite saturation ranges from near equilibrium to oversaturated, but the model results are
impacted by the relatively high detection limit for iron (<0.03 mg/L) that was used to calculate the input
value. The precipitation of ferrihydrite typically limits iron concentrations in oxidized waters at neutral pH,
and is the most probable control limiting iron concentrations in mine water. All of the uranium and
molybdenum minerals evaluated by the model were undersaturated in solution. Saturation Indices for the
probable controlling phases are presented in Table 44.
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Table 44. Controlling Mineral Phases in Flooded Mine Water

Mineral Composition | Saturation Index | Saturation Index | Saturation Index | Saturation Index
May 21, 2001 April 18, 2002 May 20, 2003 June 27, 2007
Calcite CaCO; 0.16 0.52 0.46 0.77
CO, gas CO, -1.47 -1.75 -1.67 -1.99
Al(OH); (am) | A{OH), -0.80 -0.53 -0.52 -0.94
Ferrihydrite Fe(OH), 1.16 -0.22 -0.33 -1.01
Gypsum CaS0Q4e2H,0O -0.02 0.00 0.07 -0.18
Magnesite MgCO;, -0.26 0.04 -0.03 -0.06
Rhodochrosite | MnCO, -0.37 0.14 0.22 0.85

" Positive values are oversaturated, negative values are undersaturated

9.4.1.2.4 Modified Reflooded Mine Water Speciation

Eh appears to show a recent decreasing trend in the flooded mine water, based on a limited depth profile
conducted in the #2 Shaft on November 12, 2007. Eh values were only one-half to one-quarter the value of
previous (2003) measurements. The pH was near neutral (6.85), but slightly lower than in June 2007
(7.53). To analyze the effect that decreased Eh or pH might have on future mine water chemistry, mine
water concentrations from the June 2007 laboratory analysis were modeled with lower pH and Eh values.
Of particular interest in these speciation models was the increase of the saturation index of the potential
uranium concentration-limiting species uraninite (UO,) from undersaturated to oversaturated. June 2007
water quality data was initially speciated using a pH value of 7.53, as measured on the sample date. The
same data was speciated again, changing only the pH. A value of 6.85 was selected because it reflects the
most recently measured pH in November 2007. With this slightly acidic pH, uraninite showed slight
oversaturation (SI = 0.26). It was also found that uraninite moves from undersaturation to oversaturation as
Eh decreases from 23 to -25. A decrease of this magnitude in the mine water seems possible given the
reduction in measured Eh from near 300 at the most oxidizing to the current measurement of 23. It is
possible that the decrease in Eh has occurred because the groundwater inflow from bedrock is no longer
exposed to oxygen in the mine voids. While the observed decrease in pH in the upper 40 ft of the shaft
could result from the increasing relative contribution of acidic, oxidized water from the upper mine
workings and the slowing influx of deep mine groundwater, the flooded mine water is well buffered (394
mg/L alkalinity) and pH is likely to remain circum-neutral in the flooded mine. Saturation indices for
uraninite and other phases of interest are presented in Table 45.

Table 45. Effect of pH and Eh on Controlling Mineral Phases

Mineral Composition | Saturation Index | Saturation Index | Saturation Index
June 27, 2007 lower pH lower Eh

pH -- 7.53 6.85 7.53
Eh - 23 23 -25

Charge Balance -- -2.46 -2.45 -2.46
Al(OH); (am) Al(OH), -0.94 -.051 -0.91
Barite BaSO, 0.64 .064 0.64
Calcite CaCO, 0.77 0.1 0.74
CaMO, CaMO, 0.23 0.23 0.23
Cerrusite Pb(CO») -0.35 -0.65 -0.36
CO, gas CO, -1.99 -1.3 -1.96
Ferrihydrite Fe(OH); -1.01 -3.05 -1.91
Gypsum CaS0,¢2H,0 -0.18 -0.18 -0.18
Magnesite MgCO; -0.06 -0.73 -0.09
Rhodochrosite | MnCO, 0.85 0.17 0.82
Uraninite UO, -1.7 0.26 0.01

" Positive values are oversaturated, negative values are undersaturated
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The geochemical modeling results suggest that the trend of decreasing uranium and molybdenum
concentrations in the flooded mine water are related decreasing Eh. The pH is circum-neutral and the
flooded mine water is well buffered (394 mg/L alkalinity). With the exception of iron and manganese, the
observed concentrations of trace metals in the flooded mine water have been stable over time.

10. MINE CLOSURE AND RECLAMATION

10.1 Mine Reclamation Plan

The Reclamation Plan for the Schwartzwalder Mine was prepared in 1977 and revised in 1983 (Cotter,
1983). The Reclamation Plan includes the following tasks:

e Removal of mine buildings and facilities, including concrete slabs;

e Recontouring and reclaiming the parking lot, including removal of surface depressions;
¢ Recontouring and revegetating the waste rock piles;

e Seeding and revegetation of roads;

¢ Sealing off access to the portal and flooded underground workings.

These activities are being performed under the approved mine reclamation plan.

10.2 Closure Activities Performed to Date

10.2.1 Mine Reclamation

Cotter has performed numerous closure and reclamation activities at the mine site over the last decade and
a half. The ore sorter was dismantled and removed from site. Uranium-contaminated soils associated with

a historic pond were removed. Waste rock piles were consolidated, recontoured, and revegetated. A
summary of reclamation is provided in Table 46.
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Table 46. Summary of Reclamation Activities

Rec!::::tlon Area Description Completion Status
DMG 01 | Exhaust Borehole 95% Complete ¥
_DMG 02 Upper / Schwartz Level 100% Complete
DMG 03 Minnesota Level In Progress
DMG 04 CV / Charley / Intakes In Progress
DMGO05 | Surface Shop / #1 Warehouse 100% Complete
DMG 06 _ Core Shed / Guard Shack 100% Complete
_DMG 07 Atlantic / Montana Adit 100% Complete
DMG 08 Main Office Area 100% Complete
DMG 09 | Fuel Depot / Schwartz Adits 100% Complete
_DMG 10 East Boneyard 100% Complete
DMG 11 | West Boneyard 100% Complete
DMG 12 West Waste Dump 100% Complete
DMG 13 East Waste Dump 100% Complete
DMG 14 | Barrow Pit 100% Complete o
DMG 15 Mine Rescue Training Area 100% Complete
DMG 16 Roadways North of EBH 100% Complete
DMG 17 Trash Trenches / Roadways 100% Complete
General Fill Material Borrow Area In Progress
GV 01 Transfer Pad / Dozer Pad _100% Complete
GV 02 The Point and West Spur Rd. 100% Complete
GV 03 | Service Entrance Rd. 100% Complete
. GVO04__ | Lake Hill Rd. 100% Complete
GV 05 1. Old Road Bed Cleanup 100% Complete
GVo06 Open Space Trail / Lot#13 100% Complete.
RML 01 | Ore Sorter Decommiissioning | ~ 100% Complete
RML 02 Wastewater Plant Removal In Progress
RML 03 Drying Trenches Cleanup 90% Complete ¥

Notes: DMG = Division of Minerals and Geology areas.
RML = Radioactive Materials License areas.
GV = Glencoe Valley areas (offsite)
(1) Needs monument set
(2) Needs backfilling

10.2.2 Technologies Research

Cotter has investigated several technologies and treatment strategies related to underground mine water.
Although the most current information indicates that mine water will not discharge from the Steve Level
Adit, two of the earlier technologies research projects focused on the treatment of mine water in the event
of a discharge from the Stevel Level adit into Ralston Creek. These reports, by Shepard Miller and WRT,
are summarized below.

Shepard Miller conducted pilot studies in 2001 and 2002 to test the feasibility of using in situ
bioremediation for removal of uranium and molybdenum from the Schwartzwalder Mine refill water. Four
30-gallon reaction barrels (Barrels A, B, C, and D) were filled with 33.7 pounds of wall rock collected from
the underground workings and crushed to +-mesh. The barrels were filled to 25 gallons (total volume)
using a fully mixed aliquot of the approximately 300 gallons of groundwater that had been collected from
the mine and stored in clean, 30-gallon plastic barrels. Additional amendments were then added to the
following barrels:

e Barrel A: 136 ml of a mixture of sugars, short-chain organic acids and alcohol, plus
phosphate (hence forth referrer to as nutrient solution) to provide a total organic carbon (TOC)
loading of 100 mg/L.
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¢ Barrel B: 310 ml of the nutrient solution to provide about 650 mg/L TOC

e Barrels C: 310 ml of nutrient mixture (~650 mg/L) plus a small inoculum (300 ml) of anoxic
soil/sediment, with active anaerobic microbial communities.

e Barrels D: No added nutrients, this system served as a qualitative abiotic control.

Conductivity in Systems A through B rose sharply, when compared to the feed water, after the nutrient
solution was added. Solution pH declines in Systems A through C upon the addition of nutrient solution as
would be expected with the addition organic acids. The pH in these barrels began to rise after week 1
primarily as a result of alkalinity produced from anaerobic respiration. The Eh dropped from an initial
+187 mV to and average of —206 mV by week 2 in systems to which nutrients were added, then rose again
in these systems until week 4 to an average value of -64 mV after which it again declined to an average of
—195 mV. Uranium levels in all systems dropped by week 2, with the greatest decreases seen in Systems
A, B, and C, which dropped from an initial U concentration of 45 mg/L to 31, 33, and 35 mg/L
respectively. At least part of the initial decline might be attributed to sorption of the uranyl ion to the walls
of plastic barrels. After week 2 the uranium levels in all the systems with the exception of the feed water
increased slightly, and from that point each of the test systems operated independently.

Overall the results from the pilot scale study designed to test the feasibility of using bioremediation as a
means of removing uranium and molybdenum from Schwartzwalder Mine refill water were ambiguous.

WRT completed a pilot study designed to assess the effectiveness of a proprietary Z-92™ and Z-88®
uranium and radium removal technology for radionuclide and metals removal from mine water. The pilot
study was conducted over a 24 day period in July and August, 2007. The testing revealed satisfactory
removal of uranium from the water to very high loading levels and to discharge levels below the discharge
permit. However, the Z-92™ however was not effective at removal of other metal contaminants during the
testing.

Ultimately, the hydrology of the refilling mine did not appear to warrant the application of the treatment
technologies that were investigated. Since mine water is not currently discharging from the Steve Level
Adit, and since hydrologic calculations indicate that such discharge is unlikely, modification of the Mine
Closure and Reclamation Plan to include these treatment technologies was not warranted.

10.3 Closure and Mitigation Strategies

10.3.1 Waste Rock Piles

No additional closure strategies are recommended for the two waste rock piles, beyond those contained in
the existing mine reclamation plan. Reclamation of the East and West waste rock piles was completed in
the summer of 2003. Both waste rock piles were capped with 3 ft of rock cover, then topped with surface
soils and vegetated using the seed mix specified by DMG (DRMG). By summer 2007, the vegetation was
very well established.

As described in Section 9.1, the waste rock piles were designed to meet the stability requirements for a
100-year flood event. Portions of the pile have been in place for over 30 years, and chemical evaluations
performed on the exposed waste rock indicate that the material is not acid generating, but instead is
strongly neutralizing.

Water quality has been measured in Ralston Creek upstream and downstream of the waste rock piles for
decades. The long-term sampling results indicate that the waste rock piles have little effect on the water
quality in Ralston Creek. Average uranium concentrations increase by 0.0012 mg/L, which is only 0.13%
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of the acute toxicity limit** and 0.21% of the chronic toxicity limit. No change in major ion chemistry or
dissolved metals is evident, and the average TDS decreases slightly as Ralston Creek flows past the waste
rock piles (Section 9.1).

10.3.2 Alluvium and Fill

The mine closure plan calls for regrading and reseeding of the alluvium and fill. Surface depressions will
be filled, and the alluvium will be sloped and seeded to eliminate ponding and facilitate natural runoff.
Areas of contamination in and above the fill have been excavated and removed, in accordance with the
Mine Reclamation Plan. The remaining fill material is not slated for removal.

Both natural and anthropogenic sources of uranium and TDS loading to Ralston Creek have been identified
(Section 6.4). The fill material is believed to be a diffuse (non-point) source of uranium and TDS loading,
as described in Section 9.2. However, the effect of alluvium and fill on water quality in Ralston Creek can
be difficult to differentiate from natural changes in water quality that occur at the creek passes the naturally
mineralized zone. A conductivity survey in the creek or a resistivity survey in the alluvium could assist in
determining areas of fill that may be contributing to TDS and metals loading in Ralston Creek. Such
surveys are best performed during winter (low flow) conditions.

If a specific zone of chemical loading were identified in the fill, the reclamation strategy could include (1)
engineered regrading to limit infiltration, (2) encapsulation through targeted grouting, or (3) targeted source
removal. These strategies would not be cost effective, and could have severe unintended environmental
consequences if applied to the entire fill area. It is likely that regrading to remove localized depressions
will be adequate to reduce infiltration and chemical loading to Ralston Creek.

Regrading the alluvium and fill materials may also address the Sump 3 Seep that exists near MW9 and
Sump 3, where water emanates from a low point in the fill.

10.3.3 Underground Mine

Closure of the Schwartzwalder Mine, according to the approved Mine Reclamation Plan (Cotter, 1983),
involved limited removal of equipment, turning off the pumps and allowing the mine to flood, and sealing
(or bulkheading) the portals and other access points to the underground mine. The pumps were turned off
in May 2000, and the mine was allowed to flood.

The rates of water level rise in the underground mine have decreased over time. During the initial flooding
of the 1,900 and 1,800 levels, the mine pool rose at an average rate of 5.7 feet per day. Flooding of the
1,700 through mid-1,000 levels slowed to an average rise of 2.4 feet per day. The rise of the mine pool
slowed further to 0.66 feet per day from June 2001 to June 2003, 0.38 ft/day from September 2003 to
October 2004, and 0.29 ft/day from October 2004 to July 2006. Most recently, the rate of rise slowed to
0.018 ft/day from September to October 2007.

The expected final water level was calculated iteratively using the Theim steady-state equation radial flow.
The results indicate The calculation yields an overall bedrock permeability of 2.8x107 cm/sec and a final
static water level of about 12 ft below the Steve Level (about 6,590 ft NAD 27). The calculation suggests
that groundwater from deep bedrock will not discharge from the Steve Level adit, since the final static
water level will be about 12 ft below the adit.

The chemistry of underground mine water has been monitored since the start of flooding. The pH of
groundwater in the flooded mine has remained relatively stable through time, fluctuating near 7 with no
distinct trend toward acidification or increasing pH. Redox conditions initially fluctuated between 100 and

24 Acute toxicity limit is 1.80 mg/L uranium and chronic toxicity limit is 1.125 mg/L uranium based on an average hardness of 77
mg/L for Stations SW-AWD and SW-A001.
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300 mV Eh, and decreased to around 25 in 2007. The trend of decreasing Eh may have occurred because
the groundwater flowing in from bedrock is no longer exposed to oxygen in the mine voids, and the lower
Eh is more representative of background conditions in bedrock.

Water in the underground mine is a calcium-magnesium-sodium type water, with near-neutral pH and high
levels of dissolved solids (3,300 mg/L). Water quality changed rapidly during initial filling, and has been
relatively stable for the past 4 years (Section 7.6.3). After an initial rapid increase during the first two
months of flooding, TDS concentrations have been stable to slightly rising to the current level of 3,300
mg/L. Bicarbonate alkalinity has increased slowly since May 2001, with concentrations increasing from
about 410 to 482 mg CaCOs/L. Similarly, Sulfate concentrations have been slowly increasing from about
1,900 mg/l in May 20003 to 2,020 mg/L in 2007. Calcium and magnesium concentrations increased
rapidly during the early flooding of the mine, then increased at much slower rates to about 400 mg/L and
250 mg/L, respectively, by June 2007. Sodium and chloride concentrations have had weak decreasing
trends since 2003.

The geochemical modeling suggest that the observed trends of decreasing uranium and molybdenum
concentrations in the flooded mine water are related to declining Eh. The pH is circum-neutral and the
flooded mine water is well buffered (394 mg/L alkalinity). With the exception of iron and manganese, the
observed concentrations of trace metals in the flooded mine water have been stable over time.

Trace metals concentrations have also been fairly stable in the flooded mine water, with the exception of
manganese (which has increased from 1 to about 5.59 mg/L over time). Dissolved iron concentrations have
been stable at a very low level during flooding. Total iron has shown elevated concentrations (3.42 mg/L
maximum) since January 2003. Molybdenum concentrations increased from about 1 mg/L at the start of
mine flooding to a peak of about 2.6 mg/L in mid-2001. Since 2001, molybdenum concentrations have
been steadily decreasing to near 1.6 mg/l in 2007. Uranium concentrations increased from about 4 mg/L at
the start of mine flooding to a peak of about 59.5 mg/L in October 2002. Since October 3003, uranium
concentrations have been steadily decreasing to near 45 mg/1 by 2007.

Hydrologic calculations indicate that water from the underground mine will not discharge at the surface.
However, bulkheading the Steve and Pierce Adits is a prudent mitigative strategy for the underground
mine, to prevent potential exposure to enriched mine water. Plugging and abandonment of old coreholes
drilled from at or near creek level into the deposit is also recommended, although locating such coreholes
can be difficult.

11. CONCLUSIONS

The Schwartzwalder underground uranium mine was operated by Cotter Corporation from 1966 to May
2000, when the mine was shut down and allowed to flood.

Groundwater inflows to the Schwartzwalder Mine during operations were very low, considering the depth
and extent of excavation. At its fullest extent, with pegmatite coreholes plugged, inflow to the 2,200-ft
deep mine averaged 190 gpm. The low permeability of the surrounding rock mass limited groundwater
flow into the mine during operations, and now limits flow through the flooded mine.

Water levels in the mine have risen from 2,200 feet to about 26 feet below the Steve Level in 7 % years,
and are predicted to reach a maximum elevation of about 12 feet below the Steve Level portal after April
2009. Mine water is not predicted to discharge from the Steve Level portal into Ralston Creek. The
chemistry of groundwater in the flooded mine increased during initial flooding, but has been relatively
stable since 2003 in response to chemical equilibrium with calcite and gypsum. Underground mine water
has near-neutral pH and high levels of dissolved solids (3,300 mg/L). Uranium concentrations increased
from about 4 mg/L at the start of mine flooding to a peak of about 59.5 mg/L in October 2002. Since
October 3003, uranium concentrations have been steadily decreasing to near 45 mg/l by 2007. Although
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this water is not predicted to discharge from the portal, bulkheading the Steve Portal and Pierce Adit is a
prudent mitigation option.

Water quality data and geochemical modeling results point to a potential trend of decreasing uranium and
molybdenum concentrations in the flooded mine water as Eh declines. The pH is circum-neutral and the
flooded mine water is well buffered (394 mg/L alkalinity). With the exception of iron and manganese, the
observed concentrations of trace metals in the flooded mine water are low and have been stable over time

The waste rocks dumps have had no discernable effect on water quality in Ralston Creek. Water quality at
stations upgradient and downgradient of the reclaimed waste rock dumps shows negligible increases in
uranium, and slight decreases in TDS.

The alluvium and fill have affected water quality in Ralston. However, uranium concentrations in alluvial
monitoring wells and in Ralston Creek have generally been declining since the initial flush following the
shutdown of the pumpback sumps in 2002. Further, uranium concentrations in the creek have not exceeded
the applicable aquatic toxicity standards. Localized zones of fill have been remediated by source removal
in the areas of the former Ore Sorter and the former Emergency Storage Pond. Regrading of the alluvium
and fill in accordance with the Mine Reclamation Plan will provide drainage and infiltration control that
may further reduce loading. If necessary, additional mitigation options include localized source removal,
or localized encapsulation. If employed, such mitigation measures should be staged to produce as little
disturbance as possible.

November 16, 2007
Prepared and submitted by:

Whetstone Associates, Inc.

Susan Wyman, P.E., P.G.
Principal Hydrologist / Civil Engineer

Scott Effner, P.G.
Principal Hydrogeologist / Geochemist
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